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23.4.10 ADC5_DR (OXOFE2, OXOFE3) w...voveeereeeeeeeeseeeeesseeeesesseseeeesseesessessesessessessessesessessessessessssessaneans 305
23.4.11 ADCE_DR (OXOFEZ, OXOFES) ...eveeeeeeeeeeeeseeeeseeeeeeeeeseeeeseesessesesssessesasssessessesesessesessesessssessesenes 305
23.4.12 ADC7_DR (OXOFES, OXOFET) .e.veveeeeeeeeeeeseeseeeeeseesesseseesesseseesessessssessessassesesseesessessessesessaneans 305
23.4.13 ADC8_DR (OXOFES, OXOFED) .....eveveereeeeeeeeeseeseeeeeeeseeseeseeeesseesessessesessessessassessssessessesseseesessaneans 306
23.4.14 ADCO_DR (OXOFEA, OXOFEB) .. ..vuveveeeeeeeeeeeeseeeeeseeeseeseseesessesesssessesasssessessesesessesessessssssesseseees 306
23.4.15 ADC10_DR (OXOFEC, OXOFED) ... eveveeeeeeeeseeseeeeesesseseeseeessssesessessesessssseesssessssesseesesssssesessessans 306
23.4.16 ADCLL_DR (OXOFEE, OXOFEF).....veveveeveeeeeeseeseeseeesseseeseeessssesessessesssssssessssessssessessessessesessessans 307
23.4.17 ADC12_DR (OXOFFO, OXOFFL) «.vuveeeeeeeeeeeeseeseeseseseeseeseeeesesssesseessessessessassssessesseesessssessessaeeans 307
23.4.18 ADC13_DR (OXOFF2, OXOFF3) «.ouveeeeeeeeeeeseeseeeseeessesseseeeesssesessesssesssssessassessssssseesessessesessassans 308

2B DAC.ueeeeeeeeeeeeeeesessessessessessessessessessessessessessesseseessessessensessessessessensessesesesessesensensensesensesessensenes 309

2.0 DAC TATT weeeeeeeeeee et ettt ettt et et et et e e et et ee e e et eee e et et et eeese e et et et eaeae et et et eaee et et et eseeeae e et et aeenens 309

2.2 DACO T E P oo e e et e et et e e e e s e s e eeeeeeeeeeeeeeeeeee et e e et et et et et et eeerennn s nenenaees 309

24.3 DACL THREHE (AN FH T FUBBLET) oot s s s s s s eees s s e eeseseen s 310

28,8 DAC2 TITBEAEIE] oottt et et et ettt et e e e e e et et e e e e eaeee et et e s enee et et eeeeeeeae et et eeaeeaeas 311

2.5 DA C B T B oot e e e e et e et et et et et et et ettt e e e eeeeeeeeaeeee e e e e et et et et et et et erer e r e e r s e e enaenn 311
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24.5.1 DAC_CR (OXA035).......ovoreeereeeesesssessssesssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnees 311
24.5.2 DACO_DR (OXA04B) ....oovvorveeeeeeeseseeseesssessesssssssssssssssssssssssssssssssssasssssssssssssssssssssassssssssnees 312
24.5.3 DACL_DR (OXA0BA) .....ooveeveeeeeeeeeeseessessessesssssssessesesssssssssssssssssssssssssssssssssssssssssssssssssssesnes 312
24.5.4 DAC2_DR (OXA049) .....ooveoreeeeeeeessseeseesssessesssssssssssssssssssssssesssssssssassssssssssssssssssssassssssssnees 312

25 DMA....ccvveeereeteresssesesesaesesessassesesss s st s s s ases s s et et s s et s R A a e AR e AR e e R Rt es R R e s Rebes s aeaenen 313
25.1 DMA THEE ST <ottt ettt sttt ettt ena s 313
25.2 DA BFAT B} woeveeveveeeeeeeeses s ses e sa s s st s et s s sttt n s 313

25.2.1 DMAO_CRO (OXA03A) .....vorvereeeeeeeeeesesssessesssesssssssesssssssssssssssssssesssasssssssssssssssssssssssssssssnees 313
25.2.2 DMAL_CRO (OXA03B) w..oovvurvenreeeeeeeeeesieeseseesssssssessessssessssssssssesssssssssssssssssssssssesssssssssssssssssennes 314
25.2.3 DMAO_LEN (OXA03C) w.ooovvorrveeeeeeeseeesssessessesssssssssssessssssssssssssssssesssassssssssssssssssssssssssssssnees 315
25.2.4 DMAO_BA (0X403E, OXA03F) ......oooveereeereeeseenssessesssessnsssssssssssssssessssssssssssssssssssssssssssssssnees 316
25.2.5 DMAL_LEN (OXA03D) ..oovvorverreeeeseeesessessessssssssssessesssesssssssssssssssssssssssssssssssssesssssssssssssssssennes 316
25.2.6 DMAL_BA (0X4040, OXA04L).........oveeeveeereereeneeessseessssssssssssssssssssssessssssssssssssssssssssssssssssnees 316

26 VREF.....cueveeeuerereessesesesassesessssssesessssssesssssesssessssesessssssesessssessssssssesesnssssessssssesessnssesesnssssessessssesens 318

26.1 VREF B ATEEVE TR HT oottt se s s s ss s 318

26.2 VREF BT TERE wvveeveeveseeseeesesses s ses s sssssss s sssss s sssssssassss s sasssessesass s e ssssasssesss s ssssanssssssssassssnns 319
26.2.1 VREF_VHALF_CR (OXA0AF) ......oooveoeveeeeeeseeseesesessseessssssssssssssssssssssssssssssssssssssssssssssssssssssnens 319

27 VHALF .....ooeeeeeteteeetetesesstesessassesessssssesasssssssssssssesssassssessssssesnsassesssnssssessssssesesesnssesesnssssesesnssssesnes 320
27.1 VHALF FEBRIEEAE T oottt ettt 320
27.2 VHALF B AE R cooeveeeeeeeeeeeeeeee e vee et s s ses st ae s s st s s sa s s st s s s s st saeneensnaans 320

28 IBTH covevvrrerrererrestsessesteesteste et s ae et et s ae e s a et e et e e R et e ae R et ae e et R et e Re s et se e e e ae e ene s enaenanen 321

28. L IBTBIETIT coveeeeeeee ettt s st n st n s n e 321

282 FBTHAEAE VI oeoeeeeeeeeeeee et s s 321
28.2.1 BELR FE VI RALIBTILIAMPO) ...ttt sttt ettt n et eseneneneas 321

28.2.1.1 AMPO TEEAR IR ..ottt 321
28.2.1.2 AMPO PGA ZE AT TN ..o 322
28.2.1.3 AMPO PGA BB ...ovoeeceeeee e 322
28.2.2 FHELVAIBLIAMPLIAMP2) ..ottt s st en s esenes e eneneneeeeeas 323
28.2.2.1 AMPL TEEAR IR ..ottt 323
28.2.2.2 AMP2 I TN ..o 323
28.2.2.3 AMP1 PGA ZE D HIATETN ..o 324
28.2.2.4 AMP2 PGA ZE MBI ..o 324
28.2.2.5 AMP1 PGA FAIGHT AT T c.oovoeeeee e 325
28.2.2.6 AMP2 PGA FAUTHI AT TN ..ot 325
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28.2.3 JBJBUAMP3 ..ottt sttt 326
28.2.3.1 AMP3 TEHAR IR ..ottt 326
28.2.3.2 AMP3 PGA ZE 3 HIABETR oo 326
28.2.3.3 AMP3 PGA FAIGHII AT TN ..o 327

28.3 JETHUATATRE coevererereseeeses s see e st s s e a sttt s st s e 327
28.3.1 AMP_CRO (OXB0AE) ........ovrvereeereeeeesessesseseesssessssssssssssssssssssssssssssssssssssssssassesssssssssssssssssenses 327
28.3.2 AMP_CRIL (OXB034) .....ooovvoreeeereeeeeeeesseessssssssssssessssssssssssessssssssssesssssssssssssssasssssssssssssssenses 328
28.3.3 AMP_CR2 (OXB0A6) .....oovverereeereereesessesssssssssssssesssssssssssssssssssssssssssssssssssssssasssssssssssssssanses 328

29 EEBBEBR oottt ettt s a et e e e a et a e R et e e ae e e Re e e e enenen 329
291 EEBE IS EEAE TR oottt 329
29.1.1 EBERBE CIMIP3 oottt sttt sttt 329

1o T I 5 L 1 OO 331
29.1.0.2 TV PRI ottt sttt sttt 332
29.1.2 EUERSE CIMIPA .ottt ettt 333
29.1.3 EEARBE CIMIPS ..ottt sttt saenans 333
29.1.4 EUERBRZL CIMPG ...ttt sttt 334
29.1.5 FUIR BRI oottt sttt s s 337
29.1.6 PUEEARHATHY cooeeeeee ettt 338
29.2 HE AR 2T AT R eveveeeeeeesee e e sttt st ettt seen e 338
29.2.1 CIMP_CRO (OXD5).....vvocvereeereeeessessesssssssssssssssssssssssssssessssssssssssssssessssssssssssssssssssssssssssssssenses 338
29.2.2 CMP_CRI (OXDB)......oocverreerereossessessssseesssssessassssssss s sss s sssssssssssssss s sssssesssssaessessssssennes 339
29.2.3 CMP_CR2 (OXDA) .ocvooveeeeeveeessessseseessesssssssssssssessssssssssssssssssssssssesssssssssssssssasssssssssssssssssanses 339
29.2.4 CMP_CR3 (OXDC) .ovvvovereeveeessesssesssesssssssssssssssssssssssnsssssssssssssssssssssssssnsssssesssssssssssssssssenses 341
29.2.5 CIMP_CRA (OXEL) covovveecverreeieeeessesseesss e ssessses s ssssss s s s s s s s sssssessssssessesssssenses 341
29.2.6 CMP_SAMR (OXA0AD) ........oovverreevesressessessesssesssesssssssssssssssssssssssssssssssssssssssessssssssssssssssenses 342
29.2.7 CIMP_SR (OXD7) cervvuvereeerreasvensessesssssssessesssssssssssssssssssssssssssssssesssssssssssssssssssssssssssssessssssssssnnes 343
29.2.8 HALL_CR (OXE2)....vuveerveeerrressessessessssssessessssssssssssssssaesssssssssssssssssssssssssssssssesssssssssssssssenses 343
29.2.9 EVT_FILT (OXD9) ....ooveorvereeeereossesseesssssssesssssssssssssssssesssssssssssssssssssssssssssssssssssssssssssssssannes 344
29.2.10 TSD_CR (OXA02F)....oorvereerreeessessseessssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssesssssssssannes 344

30 BEIEIEER .....ceeeeereessessseee s ss s et e s a s a e a s e e a s a et e s s AR ARt a et et nas s e e aeaens 346
30.1 LDO FEERTEEAE T covoeeeeeeee ettt sttt neene e 346
302 A TEAGTIU oottt ettt s st a st a sttt s e st st s s st nsensenaees 347
30.2. 1 ABRTEAREIU T T +ocveeveeeeeeeeeee ettt sttt s s 347
30.2.2 fRIERTIERAE VLI oottt s st s s e 347
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R YO B I (£ & el Lz TR 348
30.2.3.1 LVSR (OXDB) c.vvrveeeeeeeeeeeeeeeeseeeseeseeseeeeesseseesesseseseesesesseseesesessesesseessseeessassesesessesesseeeessenens 348

BL FIASR.unveteeeeereeeeeeseessessesessessessessesaesesseseenseneeseensesaensenseseeseesaesaensensenaeneesaeneenseneenseneensensensennensenes 350
310 FLASH THTAT ettt ettt et et ettt et et e e ettt et et e e eete et et et et eee ettt et eeetee et et et eeeeeae et et eeeaens 350
312 FIASH BT oot e et ettt e e e e e e seeeeeeeeeeeeeeeeeeeeeeeee et et et et et eee e e nee e eeeeneen 350
3L 3 F SN B AT B oo et ettt et ettt r et e e ee e et eaeaeeea e s e s et et et et et et et arererreeeeees e e ennenn 351
31.3.1 FLA_ CR (OX85) cvreeeveeeeeeeeeeeseeeseseesesseseeessseesssessseesseesssesssessssessssasssessssassessssessesessssesssaees 351
31.3.2 FLA_KEY (OX84) w.voveveeeeeeeeeeeeeeeeeeeeseeseeeeeeesessessesseseeseesessesessseseesessesesseesessasssesssssesseseesseseseaseans 351

£ 2 o 2 Lol 353
32,1 CRC T BB HE B oo e et et e e et ettt e e eee et eeeeeeeeeeeeeeee et et et et et et et eean e e e e e e enaeen 353
32.2 CRCLE Z2TITN oottt ettt et e et e et e et e e e e e e eee et ee et eeeaeeeee et eaeaeeeeeeeeeaeeeeaeeeeeeeeeeeeaeenas 353
32.3 CRCLE FEARIB A IR oo e et e e e e s s s s e e s eeeeeeseseseseseseseseseseseseeeseeess s s sas s e eeaees 353
328 CRC FAE T IH oo e et e e et et et e e e s e e e e e eseeeeeeeeeeeeeeeeeeeeeee et ee et et et eeeesnn e e eneneees 354
3241 T BN I CRC e e et e et ee e v et s ee e e s s seseseseseseseseseeeeneeeseseeeeeeesasaenes 354
32.8.2 FEEETT L ROM ZEHE CRC oot e e s s et e e e e e s e e e e s e eseseseeeenaens 354

325 CRC A A B oot ee e e e e e e et et et et et et et et e et e e e e s eeeeeeeeeeeeeeeeeee et et et et et et et et e e e e s en e aeenaeen 356
32.5.1 CRC_CR (OXA022) w.eoveeeeeeeeeeeeeeeeeeeee e eeeeeseesesses s eeseeeeseeeseseseeseesesessesseesasssessseseesessessesassaseans 356
32.5.2 CRC_DIN (OXA021) ooeveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseseeeeeseeessesesseeessesessesesseaesesessesesesessesesssesssessenaees 356
32.5.3 CRC_DR (OX4023) ..eoveeeeeeeeeeeeeeeeeeeeeseeeeseeseeeeeseseeseesessessessssseseeseessessesseesasssessssseesessessesessaesans 356
32.5.4 CRC_BEG (OXA024) c..eeeeeeeeeeeeeeeeeeeeeeeeeeees e eesees s eeseeseseeeeeseseesessesessseseesassseesseseesessessesessaneans 357
32.5.5 CRC_CNT (OXA025) ...eeveeeeeeeeeeeeeeeeeseeeeeeesessesesseseeseeesssesssessseesssessasasssessssesesessesessesessssessesenes 357

B3 R TR vt eeeeeeeeee et e et e st e et eete et eene et e sne et e ena et aent et aeataaeentaaneentaenaentaeneentaenaetaensetaensennann 358
R A N 55 X Vv 1 TSRS 358
33 R R T BT T B ettt ettt ettt et et et et e e e et et ettt et et et ae et et et eneateteee et e e et eae e eneneeaeneaeanes 359
33.2.1 PCON(OX87) cereeeeeeeeeseeeeseeeeseseesesseseeseseesesesesesesesesesesessesesseseseseasassseseseeeesesessesssesesessnenes 359

B g oottt ettt et e e e et e e e et e e et et asateaeaateaeateaaateteaataaetasaaateteanteaetasesateseneaaetesesatesenaaann 360
B L R T BT 1 ettt et et et et ettt et e et eeet et et e e ee et eeee et et et et et et et et et e e e eae e aenenens 360
3.2 R BT TH et e et e e e s s e e e eee et eeeeeeeeeeeeeeeeee et et et eeee et enen e nn s s enenaees 360

B B T T e eeeeeeeeeeeeeeseesensesesesseseaesenseneensenaeseensesaensensenseneenaenaetensennenaennesaenneneensentensensensennensenes 362
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FEEXiRER

AR [N T AER P 6. f5]: ABCDIXY])ERABCDZF 728 HH XYL
AL AL TP HIXE R F RS #]: TIMx_CROE/RTIM3_CROAITIM4_CRO
[m:n)ERATEHE . : [3:0)% 2 Mbit3Fbit0

Pm.nZ& xPortm 1 ZEn ANt 1. 5]: PO.0FKZ~Port0f)0-5 i I
AL B RN

Z

R: Wi

wW: RE5

R/W: A[iA[S

WOo: HA[50

> W1 Hi[51

BRI N — I, %A AN & [ B TE AU

XIS NMRRA R R SRS, ArEHRMWAE 4

Qi 2 — P FH 8 BT s B 77 e SN RS 00, B IRQIE AL By B /MK
W ECHINIE, IR BB REECR  TErIN E . 1 Q124%3, 156 AFF 54, 14 ~
1260 98, 11 ~ Of o Hhr . QL2H% B I HSAE -8 ~ 7.9998(%f 20x8000 ~
OX7FFF).

vV V VYV V
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£ g =) L

ADC: Analog to Digital Convertor %% #: 2%

BEMF: Back Electromotive Force Jx Hiz}j#

BLDC: Brushless Direct Current JCil Bt FEAL

CRC: Cyclic Redundancy Check fE¥ LA ThAE

DAC: Digital to Analog Convertor it # a4

DMA: Direct Memory Access A5t CPU B4 5 WAZAS Bt 1t 77 5
FG: Frequency Generator #1234

FICE: Fortior Interactive Connectivity Establishment U414 Fl 32 H 2R 57
FOC: Field Oriented Control FINL#iY; € A4z HiE, WMARKEAEH]E
FOSC: Fast Oscillator Pyt #h

GPIO: General Purpose Input Output & F % H 4 A3

1°C: Inter Integrated Circuit — i 5L (1) X ] — 2] [R5 4705 L 4%
IC: Integrated Circuit 5% HLi#%

IRAM: Internal RAM Py & BEHL770% %%

IDE: Integrated Development Environment £ 7T & 355

LDO: Low Dropout Regulator 1/ % fa & B JF

LPF: Low Pass Filter {iiffi&)% 2%

LVD: Low Voltage Detection 1 Hi &4l

MDU: Multiplication Division Unit 3[R i35 i kb B 2%

ME: Motor Engine UEIFRHAT FENLLRS) b HE 45

MSB: Most Significant Bit i 2

MOSFET: Metal Oxide Semiconductor Field Effect Transistor 4 &AL S R0 i e
NC: Not Connected A%

PFC: Power Factor Correction LfjZ [K % I

PGA: Programmable Gain Amplifier 7] 4wfE &3 i K45

PI/PID: Proportional Integral/Proportional Integral Derivative {53 23/ EL AR 43k 43425 il 2%
PLL: Phase Locked Loop 4fi#H¥

PWM: Pulse Width Modulation ki 5& & iff il

QEP: Quadrature Encoder Pulse 1EAZ4mi%#%

RAM: Random Access Memory FEHLTEf#% 5%

RMW: Read Modified Write $:-f504-5 54

ROM: Read Only Memory HiEL{7fif s
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RSD: Rotating State Detection i KR 25K

RTC: Real Time Clock SEHf4f

SCL: Serial Clock Line H: AT #h2k

SDA: Serial Data Line H175##4;

SFR: Special Function Register %3k EE % 1745

SMO: Sliding Mode Observer ¥ 5l 2%

SOSC: Slow Oscillator ik %, FLALKE A ER g
SPI: Serial Peripheral Interface H:47i@{54% 0

SVPWM: Space Vector PWM % [ii] 2 & ik 5 J 15 1)
TSD: Temperature Sensor Detect i /&A% BE K]

UART: Universal Asynchronous Receiver/Transmitter 575 53 171815

WDT: Watch Dog Timer & [ 1€ &%
XRAM: External RAM #FE[EALA7fif 2%
XSFR: External SFR AMiB45 kTN RE 25 17 2%

V4.0 26

www.fortiortech.com



Fortior Tech

[ g FU6815 65 64

1 RENE

114514

B FU6815L / FUBS15T / FUBSE5Q Hi K Hi % :
> HHJESEEA: VCC_MODE =0, ZMHBHIEMVCCHIALY ~28V, VDD5H NHLDO

e

> HHJFCEMEZL: VCC_MODE = 1, #MTHJRMVDDS4iA3V ~ 5.5V, [FFKVCCYH
VDD5%5 2

> XWHJERZL: VCC_MODE =1, #MTHIF1IMVCCHIASY ~ 36V, 4 HJE2 MVDD5%
A5V

F: FUB865Q (1] VDRV i 75 % /M5 F 42 it

B FU6864Q/ FUG86AL H i Hi [ :

> HHJEEIA: VCC_MODE =0, #MBHIEMVCCHIAL2V ~ 20V, VDD5H HEHLDO™
A

W% : 8051 AME

184 IR 2 1824 RGN Bl

32kB Flash ROM. HCRCEER DAL SCRFFE T B Bk AR Ry D fe

256 bytes IRAM. 3.75k bytes XRAM

ME: & PIDEEHIBH, FOCKEH, MDUBITHH R, LPF

164N, ATBCNAMR SR

GPIO:

> FU6815L: 38/°GPIO

> FU6815T: 191GPIO

> FU6865Q: 36""GPIO

>

>

FU6864Q: 221GPIO
FU6864L: 241~GPIO
B EREE:

> Timerl: JruIRaHE TR SCRFAEhHE . BRI SCRFHal/BEMFAL B ks il

> Timer2(i& ] T-FU6815L / FUB815T / FU6865Q): PWMHH! . #i APWMHA 575 L AIE
FAREIN . ANV E PWMBRIET ] TEAS mAl i ARA . IR0 KGR I 235 E AL 77 1)
AT o

> Timer3/Timerd: PWM#i . HAPWM 525 LE AT AR . Timerd 2 #rFGHi H AR,
Timer3 3 FF48MHzii A5 3
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> SystickiE i 2%
> RTCEN %
B EEEO:
> 1/ SPI (& -TFU6815L / FUBS65Q)
> 17IC
>  27UART, RFRZ#=0(ER FFU6815L / FU6865Q)
> 1/7UART, SCRFEZEIEC (3E A TFU6815T / FUG864Q / FUGS64L)
>  2JIEDMA: SZRFI2CISPI/UART %#E #4441 (i& H T-FU6815L / FU6865Q)
> 2JEIEDMA: SCRFIPCIUART Hdis f& 4 0& H T-FU6815T / FU6864Q / FUB864L)
m AR
> 12fiADC: 1psfefie, FlILEFENEVREF. SMBVREFESH L
> ADCIEEH:
& 14HIE(GEH TFU6815L/ FU6865Q)
& 12iEiE(IEH TFU6815T / FU6864Q)
& 13EECEHHADO NN BiEiHE, & H TFU6864L)
WEVREFZ%#, WELE3V. 4V. 45V, VDD5
WEVHALF(VREF/2. 1/4 VREF. 1/8 VREF. 25/64 VREF)%:%
ANMSLIEFIORAS,  PIBCE AT g e o SO 25
APE RS L AR
DACHE&%: 185907, 1B%8f7, 1BX6ML
R
> PWM % (& T FUB815L / FUG815T)
> PIE MOSFET Jiz)#&: 6N Pre-driver fii i (3& T FU6865Q / FU6864Q / FUG864L)
B FOCHKZ PR XCEFH . — L fH B AR
B S RFPFC(&HFFU6815L)
R
> N E24MHzEHRCHR % 2%
> N E32.8KHZ{KIERCHR %
> HMNE32768Hz AR AP (iE A T-FU6815L / FUB865Q)
WDT

YV V V VYV V

LVD
TSD
P FICE PR SR IR LA KT fE
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1.2 MAtA=

AT e 2 ) BLDC HIAL/PMSM. = AH/ERAHEE R HIAL . Aal Ak FELAKS)) .
VA
> FU6B15L: BEAKHL, VKA, WML, =AML ME. VEE. s, O Tl
RHLAE

> FUG8B15T: vKFE, WHMENL. ZHENHL. M. M. Rgs. B, Tl XIS

>  FUB865Q: /KFE. JE4itl. KWL Pik/=4sh%E. msh T A, ik, s

>  FU6864Q: vk4H, MIENL. ZWHEANL. M. EHUE . A gs. kR, Tk RIS

>  FUGS64L: vk4f, RNl S AN ME . . Tags. R, Tk XL
1.3 #ER

FUB815_65_64 Z 41|/t — A B LI HI 51 4 (ME) A 8051 PAZ I s P BE R LIRS & FLtS s ME
&7 FOC. MDU. LPF. PID. SVPWM %51 Z i, wJefififF B3 5¢ A /L& BLDC H
HUPMSM ff] FOC HXzh/ 7 ik Ik shitia FAE ;8051 WAL TS50 8 M H i F 45, W4T
TAESEI &R PR R L% H . Horb 8051 WAZ KR MM 1T 8L 2T. & WA mikia
FOROK S . b g . PWM(IL R FUG815L / FUG815T). Pre-driver(fX fR FU6865Q / FU6864Q /
FU6G864L). i ADC. CRC. SPI. 2C. UART. Zff Timer Z1jft, WES/E LDO, &M T
BLDC/PMSM HIALI¥I /7. FOC SRz .

P E2N FUBB15_65_64 Rt ThRerAxTHE, Bk
WEE.

BT HRERFIX 4, 5 SR A Fig B BAR L5 I R U A0 R 5 L, FUB8e4 Ui
FUB864 FT AR S, 5N FUBS15_65_64 A1 A ik .

FUG815 %15 : FUG815L(LQFP48). FUB815T(TSSOP28)

FU6865 !5 : FUB865Q(QFN56)

FU6864 1= FU6864Q(QFN48-38). FU6864L(LQFP52)

an
[y
X
t

MBS, E2% 2 5% LK 4
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P~ BEER FU6815 65 64

1.4 REFHEE

1.4.1 FU6815L THEEIEE]

X vDD18

X Vee
»X vDD5
X VsS

LP HBIAS

VCC_MODE

LDO5 LDO18

[ResET] [ cre |

PO.0/TIMA4S/TXD2S/SDA/OLDBGS [}
P0.1/DBG/TIM4/TIM3S/RXD2S/SCL X}
PO.2/LXIN/HALO [}
P0.3/LXOUT/PFC [

PO.4/NSS [

PO.5/TXD/SCLK [}

P0.6/RXD/MOSI [
P0.7/MISO/CXO/TIM2S/QEPA [X
P1.0/TIM2/QEPB [}

PL.1/TIM3 &
P1.2/TIM4S2/TXD252/FICED X
P1.3/HBIAS/C1PS/C5P/A30/AD12 [X
P1.4/COP/A3M/AD10/HALOS [}
P1.5/COM/C2PS/C5M/A3P/AD13/DA2 X
P1.6/C1P/A1P/AD9/HALLS [
PL.7/CIM/AIM =

P2.0/ADO/A10 [}
P2.1/C2P/A2P/AD8/HAL2S [X
P2.2/C2M/A2M &
P2.3/AD1/A20/C4P/DA1 &
P2.4/AD2 [

P2.5/AD3 [}

P2.6/C3M/DAO/AD11 [}
P2.7/AD4/C3P/A00/C4M [X]
P3.0/AOM (X}

P3.1/A0P X

P3.2/AD5/VHALF ]

P3.3/AD6 [}

P3.4/AD7/C3PS/CAMS [}
P3.5/VREF X

P3.6/HAL2/RXD2 &
P3.7/HAL1/TXD2 X

SCL
SDA
RSTN/FICEK

<> NSS
<«>» MISO

PORTO <>

o
m

s> ™
% l«— RXD
- [« FICED

= [ &>» MOSI

T L % 3

A | [TIMER4 | [TIMER3 | [TIMER2| [ TIMER1 |
r

C2
@M
C1
Cim
Co
com

©

TIM4
TIM3 <>
TIM2

PORT1 <> HALL/

BEMF

°

o

A
T

[eR=Re]
s<cC

~ T IT

PORT2 (<> PWM

Protection

Q Qo
£<c

e

—r

g CspP
S C5M

INTO

A
VHALF € VDD5

PORT3 <>

= SYSCLK

1,

P4.1/L_DX X

P4.2/H_DX [Xi DAO

A1P
AD1/A20
AoP
A3pP

i
AD12/A30
>
cap |
c3m

32.8kHz
S0sC

A1IM
A2M
A2pP
AD2/3/5~11/13 —>|
AD4/A0O/C3P/CAM —
AOM
A3M

PORT4 <> DA2

ADO/A10

Pa.4 [

P46 X
P4.7/TIM3S2/RXD2S2/RSTN/FICEK [Xi

B A A B B B B B B B b

P5.1 X
PORTS5 4>

1-1 FU6815L T REHE ]
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U=UBT= % FU6815 65 64

1.4.2 FU6815T IREIEE]

VCC_MODE

SCL
SDA

P0.0/TIM4S/TXD2S/SDA/OLDBGS [
P0.1/DBG/TIM4/TIM3S/RXD2S/SCL X

jRSTN/FICEK
E
[S)

PORTO <>

% l«— RXD
- [« FICED
(e}

=]

S—> ™

12 \

vy s

[ oma | [TIMER4 | [TIMER3 | [TIMER2| [ TIMER1 |
r

[ResET] [ cre |

PL1/TIM3 X
P1.2/TIM4S2/TXD252/FICED [}
P1.3/HBIAS/C1PS/C5P/A30/AD12 [
P1.4/COP/A3M/AD10/HALOS X!
P1.5/COM/C2PS/C5M/A3P/AD13/DA2 [X
P1.6/C1P/A1P/AD9/HALLS [X
PL.7/CIM/AIM =

Cc2
@M
C1
M
col
com

°

PORT1 <>

<
=
=

TIM3
TIM2 <>|

HALL/
BEMF

o

°

4
T

P2.1/C2P/A2P/AD8/HAL2S [X]
P2.2/C2M/A2M X
P2.3/AD1/A20/C4P/DA1 [X]
P2.4/AD2 [X

P2.5/AD3 [X|
P2.6/C3M/DA0/AD11 [X|
P2.7/AD4/C3P/ADO/CAM [XI

ggo
s<cC

MUX

PWM

PORT2 (<>

s e i o

Protection
I

Qo
£<c

s

Fault

S B

CsP
CsM

P3.0/A0M [ 4 1

P3.1/A0P [X| VHALF € VDD5
? > 12Bit
24MHz

P3.4/AD7/C3PS/CAMS [Xi
MUX I I

INTO

11

PORT3 (<>

= SYSCLK

-
o
@
o
VHALF

1,

i
cap |
3M

S

AD12/A30
A3M

w
w
<
>

o
—>» DAO
DAC [—» DAl
—>» DA2

32.8kHz
S0sC

AIM

A1P
AD1/A20
A2M

A2P

AD2/3/7~11/13 —>|
AD4/A00/C3P/CAM —

AOM

AoP
A3P

PORT4 <>

ADO/A10

P4.7/TIM3S2/RXD252/RSTN/FICEK [Xi€—

TSD

PORTS €

K] 1-2 FU6815T DjREHE ]
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U=UBT= % FU6815 65 64

1.4.3 FU6865Q IEEEE

X vss

L} HBIAS

P0.0/TIMA4S/TXD2S/SDA/OLDBGS [}
P0.1/DBG/TIM4/TIM3S/RXD2S/SCL =}
PO.2/LXIN/HALO [
P0.3/LXOUT/PFC X}

PO.4/NSS [

PO.5/TXD/SCLK [}

P0.6/RXD/MOSI X}
P0.7/MISO/CXO/TIM2S/QEPA X}
P1.0/TIM2/QEPB [}

PL.1/TIM3 [}
P1.2/TIM4S2/TXD2S2/FICED X
P1.3/HBIAS/C1PS/C5P/A30/AD12 [
P1.4/COP/A3M/AD10/HALOS [}
P1.5/COM/C2PS/C5M/A3P/AD13/DA2 =
P1.6/C1P/A1P/AD9/HALLS X
P1.7/CIM/ALM [}

P2.0/ADO/AL0 [X
P2.1/C2P/A2P/AD8/HAL2S X}
P2.2/C2M/A2M [
P2.3/AD1/A20/C4P/DA1 [}
P2.4/AD2 X

P2.5/AD3 X

P2.6/C3M/DAO/AD11 X
P2.7/AD4/C3P/AOO/CAM [
P3.0/AOM &

P3.1/A0P X

P3.2/AD5/VHALF [X

P3.3/AD6 [X

P3.4/AD7/C3PS/CAMS [}
P3.5/VREF X}

P3.6/HAL2/RXD2 [}
P3.7/HAL1/TXD2 X

VCC_MODE

LDO5 LDO18

SCL
SDA

jRSTN/FICEK
-
<
!

le> Nss
o > SCLK
<> MISO

PORTO <>

=
(e)
= <> MOs|
S—> ™D
5 l«— RXD
- [« FICED
0O
=

RESET| [ CRC |

3 1 1 3 v

A [TIMER4 | [ TIMER3 | [TIMER2 | [ TIMERT |4 j

c2p
c2m
cip
Cim
cop
Ccom

Tt

PORT1 (>

TIM4 <>

TIM3 <>
TIM2

Predriver VDRV
VBU
HU
Vvsu
VBV

i

vsv
VBW
HW
Vsw
LU

6N Driver

e ey

PORT2 <>

Protection
\

i

LA ARAREAN

Fault
T

LW

CcsP
C5M

PORT3 >

»|

—» SYSCLK
<«

INTO

VHALF [ VDD5
? , 128it ‘

R o

cap—
M

£
AD12/A30

>

32.8kHz
S0OsC

AIM
A1P
AD1/A20
A2M
A2P
AD2/3/5%11/13 —»
AD4/A0O/C3P/CAM —
AOM
AOP
A3M
A3P

DAC —» DAl
PORT4 >

ADO/A10

Pa.4 X

P4.6 X
P4.7/TIM352/RXD2S2/RSTN/FICEK [X]

TSD

;4]

P5.1 X
PORTS >

] 1-3 FU6865Q DjREHE &
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1.4.4 FU6864Q IIEEEER

)
O Q0 »n 2
£ =
M ’ 5 =
e
P0.0/TIM4S/TXD2S/SDA/OLDBGS 23
—— THEEL I T
28 Z 5
P0.1/DBG/TIM4/TIM3S/RXD2S/SCL (K€ T ?
PORTO €|
= VCC_MODE
PO.3/PFC [Xe—>|
l«— cap
! P11 1 e
[owa | || [riwena] [Tivens] [riwenz | [T O vl
DMA TIMER4 | [TIMER3 | [TIMERZ| [ TIMER1 |«
PL1/TIM3 [Xie—> ¢ 2 <t am
P1.2/TIM4S2/TXD252/FICED ¢ ¢ «— cop
P1.3/HBIAS/C1PS/C5P/A30/AD12 boRTI o 3 3 s <«— Com
P1.4/COP/A3M/AD10/HALOS = = =
P1.5/COM/C2PS/C5M/A3P/AD13/DA2 [ Predrver
P1.6/C1P/A1P/AD9/HALLS > ) VBU
PL7/CIM/AIM K> H HU
r Vsu
VBV
P2.1/C2P/A2P/ADS/HAL2S [Xie—>! - f Wy
P2.2/C2M/A2M (K> S vsv
/ / NE g L| 6N Driver : VBW
PORT2 [« » = 8 H HW
P2.4/AD2 [X€—> & 1 Vsw
. H w
P2.6/C3M/DAO/AD11 g::: 3 I v
& [
P2.7/AD4/C3P/A0O/CAM L 5w
P3.0/A0M cs5M
P3.1/A0P csp
i e
P3.3/AD6 poRTS o z
P3.4/AD7/C3PS/CAMS [Kl€—>! 128it ‘
P3.5/VREF [Xe—>| ATDC
T I T
s
- 3/\ 8 3 3B
Y <
& Fsa I sa A0
o Osa 3 © —
S 5 %
< 3385 g% 22 DAC DA1
PORT4 [ 8 3 < DA2
< 2 3
P45 [Ke—>| <
P4.7/TIM352/RXD252/RSTN/FICEK (i€

Kl 1-4 FUB6864Q T HEHE &
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U=UBT= % FU6815 65 64

1.4.5 FU6864L IHEIEE]

a8 9
8 a3 <
> > > )
X X X x
g —3 i
P0.0/TIMA4S/TXD2S/SDA/OLDBGS [Xi« « ) 58
33 g o LDO5 | LDO18
P0.1/DBG/TIM4/TIM3S/RXD2S/SCL [Xi< T i «
PORTO (<> . VCC_MODE
PO.3/LXOUT/PEC 5 12 [uart | [ FicE |[ResET] [ cRc |
$ «— op
¢ ¢ HALL e cam
‘ BEMF c1p
PLAMTIVE e [ bma | [TIMER4 | [TIMER3 | [ TIMER2 | [ TIMER1 |« j — CIM
P1.2/TIM4S2/TXD2S2/FICED [X€—»! ¢ ¢ <«— cop
PL3/HBIAS/C1PS/CSP/ASO/ADL2 B L | | 3 3 s — com
P1.4/COP/A3M/AD10/HALOS [Xi€—»| = = =
P1.5/COM/C2PS/C5SM/A3P/AD13/DA2 [X J|  Predriver
P1.6/C1P/AIP/ADI/HALLS [Xi€—> - e vBU
PL7/CIM/AIM [Ki€—> H—>x HU
e VsU
X VBV
P2.1/C2P/A2P/AD8/HAL2S [Xi€—> - I »% hv
P2.2/C2M/A2M (K€ S X VsV
P2.3/AD1/A20/CAP/DAL > i gl ONDIVEr e vBw
’ = | PORT2 |« > I3 =X HW
P2.4/AD2 (X< & X VSW
P2.5/AD3 [Ki€—>, H—>& LU
P2.6/C3M/DAO/AD11 [X<€—> > v
P2.7/AD4/C3P/ADO/CAM [K€—>] R LW
P3.0/AOM [Xi€—> j: sm
P3.1/A0P K€—>] x 7y o
P3.2/ADS/VHALF [Xi€—>| e
P3.3/AD6 [« VHALF [« VDD5 E
PORT3 [€> -
P3.4/AD7/C3PS/CAMS [Xl€—>! H 12Bit ‘
P3.5/VREF Kl<—>] f"c .
T |
s g 2
o 3 3 © 3
o SAN /4
Ogﬂ-ogmé ‘52& 52& » DAO
o o
Ezzgg‘ég g8< 2= DAC > DAL
o
PORT4 [€»| a a < > DA2
<<
< 3
P-4
TSD
P4.7/TIM352/RXD2S2/RSTN/FICEK [K€—>

1-5 FUB864L Ty fEHE K]
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1.5 Memory ZF[a]

PN BT 25 1) 73 A HE 445 ] (Program Memory ) A% %% 7] (Data Memory), AN 48 [T ik 25
8] o

Data Memery (IRAM) Data Memery (XRAM) Program Memory
OxFF OXFFFF OXTFFF
OXTEO0 Last Sector
Upper 128 RAM SFR
(Indirect Addressing (Direct Reserved
Only) Addressing Only)
0x80 0x4100
Ox7F
0x4020 XOPR User Program Area
Direct or Indirect
Addressin
g Reserved
0x30 Lower 128 RAM OXOFFE
O0X2F > (Direct or Ir\dlrect ADC Result(R)
dd bl Addressing)  0xOFD8
Bit Addressable
OXOEF8 mbu

0x20
Ox1F

General Purpose XRAM

Registers 0x0100

0x00 0X0000 oxoooo _Interrupt Vector

1-6 Memory %[ 4} fit

1.5.1 Program Memory

5422 18] W] Sk (00000 ~ OX7FFF). $54 25 [al {7/ Flash, FTAAt#fffey .
55— 31X (0x0000 ~ OxOOFF)je i ey St hik[X , T (RA7 &> W 12 i st . B
— N X (0X7F00-0x7FFF) P Bt B A0 A R A2 A o

1.5.2 Data Memory

B 2% 1) 3 A 8E 23 18] (External Data Memory ) Al P #5 %54 %% [ (Internal Data Memory), 111
K 1-6 Fior.

AN B 2 1] i ik FE A (0x0000 ~ OXFFFF), X ATiEi MOVX #8415l . Hrp G4 5
17475 18] XRAM(0x0000 ~ OXOEF7). 442 25 17.4372 (04020 ~ Ox40FF). MDU %17 B /7% X
1, (0XOEF8 ~ 0XOF D7) 4 &% ADC 4t HA47i% X 57(0XOF D8 ~ OXOFFF).

A0S A 2 [ (14 M k55 A (0X00 ~ OXFF).  HiH1(0x00 ~ Ox1F)Jyid F 2 f s s, (5 4 4,
484, 3k 32 MBS, (0x20 ~ OX7F)Jyid il RAM Z8[A], SCRFE#: G- hbAIa G- hk v,
H1(0x20 ~ Ox2F)ff 16Bytes S #7{7 F-ht#4E . (0x80 ~ OxFF), fE[E:ShEVi I, F&1A RAM %5 [H],
FAETF VTR, f5 M SFR 23],

/|
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1.5.3SFR

% 1-1 SFR Hudik Byt

Addr 0(8) 109) 2(8) 3(B) 4(C) 50) 6(E) 7(F)
0xF8 DRV_OUT PI CR P5 OF PO OF P1 OF P2 OF P3 OF
0xF0 B

0xE8 P4 OF

0xE0 ACC CMP_CR4 HALL CR

0xD8 UT2 CR EVT FILT CMP_CR2 LVSR CMP_CR3

0xD0 PSW Pl IE Pl IF P4 IE P4 IF CMP_CRO CMP_CRI CMP_SR
0xC8 RST SR

0xC0 P5 MDU CR

0xB8 P4

0xB0 P3

0xA8 IE TIM2 CRI | TIM2 CNTRL | TIM2 CNTRH | TIM2 DRL | TIMZ DRH | TIM2 ARRL | TIM2 ARRH
0xA0 P2 TIM2 CRO | TIM3 CNTRL | TIM3 CNTRH | TIM3 DRL | TIM3 DRH | TIM3 ARRL | TIM3 ARRH
0x98 UT CR UT DR UT BAUDL UT BAUDH TIM3_CRO TIM3 CRI TIM4 CRO TIM4 CRI
0x90 Pl TIM4 CNTRL | TIM4 CNTRH | TIMA DRL | TIMA DRH | TIM4 ARRL | TIM4 ARRH
0x88 TCON UT2 DR PO P1 P2 P3

0x80 PO SP DPL DPH FLA KEY FLA CR PCON

B XN RN A AF A NI AR A A7 4%, RIS A7 as N A7 8, T B A Sy FLAR e
B A P BO HE A IR/

W B HLEL 160 Ar A7 o 3 2270 PIIKEE, A AT REIE B 8 MRS LI, Ar A7 FE A A2 AR Ak
TR RMEA L. TR A A A B R8I, 7 2 RHRBAL TR, iR AL, LA
PRIGAIME,  FFARSEIE.

B PRSI 8L, FHEARSAL, T HAn AR AR, ANRE R ik me e Hifksli.
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1.5.4 XSFR
% 1-2 XSFR Hbdil-pe st
Addr 0(8) 1(9) 2(4) 3(B) 4(C) 5(D) 6(E) 1(F)
TAC_ UKMINH 1AC UKVIAL
0x40F8 TAC_KPH TAC_KPL TAC_KTH TAC KIL TAC_UKMAXH TAC_UKMAXL PFC_OUTARRH :
: PFC_OUTARRL
PFC_TRGDLY
] UDC_UKMINH UDC_UKMINL - -
0x40F0 UDC_UKMAXH UDC_UKMAXL T T IAC  REFH IAC  REFL IAC  UKH IAC UKL
0x40ES UDC_REFH UDC_REFL UDC_ UKH UDC_ UKL UDC_KPH UDC_KPL UDC KIH UDC KIL
) ] ] ] ] PFC_ARRH PFC_ARRL ] ]
0x40E0 PFC_CRO PEC_ADCCH PFC_CSOH PFC CSOL PR Ao PR UYL PFCDRH PFC_ DRL
0x40D8 FOC__PowH FOC  POWL FOC  TAMAXH FOC  TAMAXL FOC  TBMAXH FOC  TBMAXL FOC  TCMAXH FOC  TCMAXL
X FOC_EOMEKLPF — — — — — — —
o o o o o o FOC__UQEXII FOC__UQEXL
0x40D0 FOC EALPH FOC EALPL FOC EBETH FOC EBETL FOC EOMEH FOC  EOMEL RO KT FOC KL
FOC__1BH FOC_ IBL FOC_ 1AH FOC_ TAL
0x40C8 focLai For LA Foc i Foc oL FOC__ THETAH FOC  THETAL FOC__ETHETAH FOC_ ETHETAL
034000 FOC__IBETH FOC__IBETL FOC__ VBETH FOC__ VBETL FOC__VALPH FOC__VALPL FOC__ICH FOC__ICL
X
FOC_1Q_LPFK FOC_ID LPFK FOC_UDCPSH FOC_UDCPSL FOC_UQCPSH FOC_UQCPSL FOC_FLUXH FOC_FLUXL
0x40B8 FOC__UDH FOC__UDL FOC__UQH FOC__UQL FOC__ 1D FOC__IDL FOC_1ql FOC__TqL
FOC_DMAXH FOC_DMAXL FOC_DMINH FOC_DMINL
40B = = = = FOC_QAXH FOC_QMAXL FOC_QMINH FOC_QMINL
0x4050 FOC__ OMEESTH FOC__ OMEESTL FOC__ATAN THETAH FOC__ATAN THETAL o.Q 0.9 ocQ ocQ
FOC_RTHEACCH FOC_RTHEACCL FOC_THECOR FOC__THECOMPH FOC__THECOMPL
40A FOC__RTHESTEPH FOC__ RTHESTEPL = = FOC_RTHECNT = — —
0x40A8 0C__RTHES 0C__RTHES FOC__EOMELPFH FOC__EOMELPEL 0C_RTHEC CMP_SAMR FOC__EMFH FOC__EMFL
0x40A0 FOC_CR1 FOC_CR2 FOC_TSMIN FOC_TGLI FOC_TBLO FOC_TRGDLY FOC_CSOH FOC_CSOL
FOC__UDCFLTH FOC__UDCFLITL
4 — — PFC_UACH PFC_ UACL PFC_ TACH PFC_ TACL FOC CR FOC_CR
0x4098 TIMI__ITRIPH TIMI__ITRIPL ¢_UAC ¢_UAC ¢_IAC ¢_IAC C_CR3 C_CRO
021090 FOC_IDREFH FOC_IDREFL FOC_TQREFH FOC_1QREFL FOC_QKPH FOC_QKPL FOC_QKTH FOC_QKIL
X TIML__URESH TIML__URESL TIML KRMAX TIML_KEMIN TIML KFH TIML KFL TIML KRH TIML KRL
021088 FOC_EK3H FOC_EK3L FOC_EKAH FOC_EKAL FOC_EK1H FOC_EKIL FOC_EK2H FOC_EK2L
X TIMI__RARRH TIMI__RARRL TIMI__RONTRH TIMI__RONTRL TIMI__UCOPH TIMI__UCOPL TIMI__UFLPH TIMI__UFLPL
031080 FOC_FBASEH FOC_FBASEL FOC_EFREQACCH FOC_EFREQACCL FOC_EFREQMINH FOC_EFRQMINL FOC_EFREQHOLDH FOC_EFREQHOLDL
X TIM1 DBR7H TIMI DBR7L TIMI__BONTRH TIMI__BONTRL TIMI__BCCRH TIMI__BCCRL TIMI__BARRH TIMI__BARRL
034078 FOC_KSLIDEH FOC_KSLIDEL FOC_EKLPFMINH FOC_EKLPFMINL FOC_DKIH FOC DKIL FOC_OMEKLPFH FOC_OMEKLPFL
X TIM1_DBR3H TIMI DBR3L TIMI_DBRAH TIMI_DBRAL TIMI_DBR5H TIMI DBR5L TIMI_DBR6H TIMI_DBR6L
034070 TIMI_BCORH TIMI_BCORL - FOC_EKPH FOC_EKPL FOC_EKIH FOC_EKIL
FOC_DKPH FOC_DKPL TIML DBRIH TIML DBRIL TIML DBRZH TIML DBRZL
0x4068 TIMI_CRO TIMI_CR1 TIMI CR2 TIMI_CR3 TIMI CRA TIMI_IER TIMI SR FOC_EFREQUAX
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Addr 0(8) 1(9) 2(4) 3(B) 4(©) 5(D) 6(E) 1(F)
0x4060 DRV_DTR DRV_SR DRV_CR PFC_CR2 SYST_ARRH SYST_ARRL DRV___CNTRH DRV__CNTRL
0x4058 DRV_DRH DRV_DRL DRV_COMRH DRV_COMRL DRV_CMRH DRV_CMRL DRV_ARRH DRV_ARRL
0x4050 P1_AN P2_AN P3_AN PO_PU P1_PU P2_PU P3 PU P4_PU
0x4048 P5 PU DAC2_DR DAC1_DR DACO_DR PH_SEL PH_SEL1 AMP_CRO VREF_VHALF CR
0x4040 DMA1_BAH DMA1_BAL UT2_BAUDH UT2_BAUDL CAL_CRO CAL_CR1 AMP_CR2
0x4038 ADC_SCYC ADC_CR DMAO_CRO DMA1_CRO DMAO_LEN DMA1_LEN DMAO_BAH DMA1 BAL
0x4030 SPI_CRO SPI_CR1 SPI_CLK SPI_DR AMP_CR1 DAC CR ADC_MASKH ADC_MASKL
0x4028 12C CR 12C 1D 12C DR 12C SR RTC_TMH RTC_TML RTC_STA TSD CR
0x4020 CRC_DIN CRC_CR CRC_DR CRC_BEG CRC_CNT WDT_CR WDT_ARR
0x0FF0 AD12 DRH AD12 DRL AD13 DRH AD13 DRL
0xOFES ADS_DRH ADS_DRL AD9 DRH AD9 DRL AD10_DRH AD10_DRL AD11 DRH AD11 DRL
0x0FEO AD4 DRH AD4 DRL AD5 DRH AD5 DRL AD6_DRH AD6_DRL AD7_DRH AD7_DRL
0x0FD8 ADO_DRH ADO_DRL AD1_DRH AD1 DRL AD2_DRH AD2_DRL AD3_DRH AD3_DRL
0x0FDO LPFO_K LPFO_X LPFO_YH LPFO_YL
0x0FC8 LPF1 K LPF1 X LPF1 YH LPF1 YL
0x0FCO P10 UKH P10 UKL P10 _UKMAX P10 _UKMIN
0x0FB8 PIO_KP PI0O_EK1 PIO_EK PIO_KI
0x0FBO PI1_UKH PI1 UKL PI1 UKMAX PI1 UKMIN
0x0FA8 PI1 _KP PI1 _EK1 PI1 _EK PI1 KI
0x0FAO MULO_MA MULO_MB MULO_MCH MULO_MCL
0x0F98 MUL1 MA MUL1 MB MUL1 MCH MUL1_MCL
0x0F90 DIVO DB DIVO_DQH DIVO DQL DIVO DR
0x0F88 DIV1 DQL DIV1 DR DIVO_DAH DIVO DAL
0x0F80 DIV1 DAH DIV1 DAL DIV1 DB DIV1_DQH
0x0F78 LPF2 K LPF2 X LPF2_YH LPF2_YL
0x0F70 LPF3 K LPF3 X LPF3_YH LPF3_YL
0x0F68 PI2 UKMAX PI2 UKMIN PI2 KD PI2 EK2
0x0F60 P12 EK P12 KI P12 _UKH P12 UKL
0x0F58 PI3 KD PI3 EK2 PI2 KP PI2 EK1
0x0F50 PI3 UKH PI3 UKL PI3 UKMAX PI3 UKMIN
0x0F48 PI3_KP P13 _EK1 PI3_EK PI3 KI
0x0F40 MUL2 MA MUL2 MB MUL2_MCH MUL2 MCL
0x0F38 MUL3_MA MUL3_MB MUL3_MCH MUL3_MCL
0x0F30 DIV2 DB DIV2 DQH DIV2 DQL DIV2 DR
0x0F28 DIV3 DQL DIV3 DR DIV2 DAH DIV2 DAL
0x0F20 DIV3_DAH DIV3 DAL DIV3 DB DIV3_DQH
0x0F18 SCATO SIN SCATO THE SCATO RES1 SCATO RES2
0x0F10 SCAT1_THE SCAT1_RES1 SCAT1_RES2 SCATO_COS
0x0F08 SCAT2_RES1 SCAT2_RES2 SCAT1_COS SCAT1_SIN
0x0F00 SCAT3 RES2 SCAT2 COS SCAT2 SIN SCAT2 THE
0x0EF8 SCAT3_COS SCAT3_SIN SCAT3_THE SCAT3_RES1
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FU6815 65 64

2 SIIENX

10
[
[
[
[
[
[
[

AR

DI = N

DO = ¥4 th
DB = #(# XL [1)
Al = Bl

AO = HEALN H
AB = AL 7]
P = HJH

2.1 FU6815L LQFP48 3|53

% 2-1 FUG815L LQFP48 5| Jf1%13%

FU6815L "

5 LQFP48 10 K%Y ThReHR
pP2.2/ DB/ | GPIO

C2M/ 1 AT/ | CMP2 A% N\

A2M AT AMP2 1 %61 N3
P2.3/ DB/ | GPIO

AD1/ AT/ | ADC 8iE 1 %A

A20/ 2 A0/ | AMP2 %y H ui

c4p/ AT/ | CMP4 1E%i N3

DAL DO DAC1 #itH, JC Buffer %iih
P2. 4/ ; DB/ | GPIO

AD2 AT ADC JEJE 2 $ N, T F T BEZR L R AE
P2.5/ A DB/ | GPIO

AD3 AT ADC JEIE 3 $ N\
P2.6/ DB/ | GPIO

C3M/ 5 AT/ | CMP3 A% N\t

DAO/ A0/ | DACO #it, JC Buffer #iih

AD11 AT ADC J@IE 11 N

P2.7/ DB/ | GPIO

AD4/ AI/ | ADC J&iE 4 fi N, WH T BREHRAE
C3p/ 6 AT/ | CMP3 IEHi A3

A00/ A0/ | AMPO %yt 3

CAM AT CMP4 1% N3t

P3.0/ . DB/ | GPIO

AOM AT AMPO 7 %1 N3

P3.1/ . DB/ | GPIO

AOP AT AMPO 1E %5 N 3t

P3.2/ DB/ | GPIO

AD5/ 9 AI/ | ADC i3 5 A\

VHALF A0 VREF/2 225 IRy, Al AME 1uF A
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P~ EBEE FU6815 65 64
S| o | 10%m e T
P3. 3/ 10 DB/ | GPIO
AD6 Al ADC JHIHE 6 3\
P3. 4/ DB/ | GPIO
AD7/ . Al/ | ADC i®i& 7 f N
€3PS/ AL/ | DhEeHEFeJ5 CMP3 IEf6 N ity
CAMS AT TIReHE#% 5 OMP4 1746 N3k
P3.5/ 12 DB/ | GPIO
VREF AB ADC 27 3 I AN N B A VREF faith, AN 1uF ~ 4. TuF I
P4. 4 13 DB GPI0, WIHECE AN A BT INT1 H A
P5. 1 14 DB GPI0
P3. 6/ DB/ | GPIO
HAL2/ 15 DI/ | Hall-1C2 ¥4 i
RXD2 DB UART2 £ X Z8 il 452 3T 1) RXD i N\ B 28 il A = 1 TXD % /RXD
BN
P3.7/ DB/ | GPIO
HAL1/ 16 DI/ | Hall-1C1 344N
TXD2 DO UART2 TXD #iH!
P0. 0/ DB/ | GPIO, WJHECE A5 W7 INTO Fi A\
TIM4S/ DB/ | Dhfe&Fe )5 Timerd fi N\ Bk H
TXD2S/ 17 DB/ | DheeH %5 UART2 TXD %
SDA/ DO/ 1°C SDA, WIfic B Jy4E b I
OLDBGS DO ThEeE: A2 )5 SPT B4k debug i H
PO. 1/ DB/ GPI0, WIHCE AN B INTO H A
DBG/ DO/ Debug i I
TIM4/ DB/ | Timer4 %y N\E%%H
TIM3S/ 18 DB/ | BhiekERS )5 Timers % A\ ik H
RXD2S/ DB/ | Thie¥# Ja UART2 7EXUZ il A 11 RXD i N\ 5B 28 il 150 i1
TXD % H /RXD % A\
SCL DB 1°C SCL, I & ML i b T IR
PO. 2/ DB/ GPI0, WIHCE AN B INTO 4 A
LXIN/ 19 AT/ | 32768 SR fd N
HALO DI Hall-1CO %% H P4\
PO. 3/ DB/ | GP10, Wt &AM BT INTO %\
LXOUT/ 20 A0/ | 32768 SR S N
PFC DO PRC PWM %y 3
PO. 4/ 01 DB/ | GPIO, WJHCE AN W7 INTL H N
NSS DB SPT f)3d #0511
P0. 5/ DB/ | GPTIO mJECE AN H T INTO i A\
TXD/ 22 DO/ | UART1 TXD #iH
SCLK DB SPT #1544 SCLK
PO. 6/ DB/ GPI0, WIHCE AN BT INTO H A
RXD/ 03 DB/ | UARTL 7E X ZEHIHE R T [ RXD %y N\ B BA 28 Hll A 2 (1) TXD %y /RXD
LTPN
MOST DB SPT MOST, =EALfarH MM L5 N i A
PO. 7/ DB/ | GPIO
MIS0/ DB/ | SPT MISO, =EMLAA ML H s 11
CX0/ 24 DO/ Ll 2 s A Ik g 11
TIM2S/ DB/ | ThEeH# )G Timer2 %y N ki
QEPA DI QEP Zwhd A H A
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o BERR FU6815 65 64
S| o | 10%m e T
P1.0/ DB/ | GPIO, I AT INTI %N
TIM2/ 25 DB/ Timer2 % A\ B4 H
QEPB DI QEP Z&f% B # A\
P1.1/ 0 DB/ | GPIO, mJECEAMAH W INTO/INT1 %A
TIM3 DB Timer3 %y N\ Bifa
P4. 1/ 07 DB/ | GPIO, WIFCE AT INT1 G\
L DX DO PWM T X A%
P4.2/ 08 DB/ | GPIO, WIFCE AT INT1 H N
H DX DO PWM _EAF X AH%
L DU 29 DO PWM T #5 U AH %
L DV 30 DO PWM T #5 V AR
L DW 31 DO PWM T #5 W AR
H DU 32 DO PWM _E#F U A%
H DV 33 DO PWM _EAfF V AR H
H DW 34 DO PWM _EAfF W AR H
HLJEST N, HLE SO VCC MODE ¥esE, AhE 4. TuF B KJEUK B2
B O AR
VCC_MODE = 0, #hEHLEM VCC %\ 5V ~ 28V, VDD5 P # LDO 7=
VCC 35 P H
B PR R AR
VCC MODE = 1, 4MESHLYE M VDD5 N\ 3V ~ 5.5V, [AKF# vee 5
VDD5 %4542
VSS 36 P Hb
O R N BN BV LDO FH FLIE,  H VCC_MODE ke, HEJE#EE
RIES VCC 5| IR, 4% 21pF B%
VDD5 37 P Fp IR YR S N BN 6 5V LDO it HL Y, H VCC_MODE R 5&
m  VCC_MODE = O W}, fFREPH LDO, it 5V HLIE;
W VCC MODE = 1 i}, PI#8 LDO AdigE, MAMHSHEEN 3V ~ 5.5V HIJ
P4. 6 38 DB GPI0, WIHCE AN B INT1 SN
P4.7/ DI/ | GPIOFN, HeTH 4N, "IEE Lyiek s fH
TIM3S2/ DI/ | DhfeH#e)5 Timer3 N\
RXD2S2/ a9 DB/ | Thfei# fa UART2 7EX e AT i RXD i A\ B 2R | 54 0T (1) TXD
L /RXD N
RSTN/ DI/ | ANESEAEAN, WE LR
FICEK DI FICE B} 84 vt
VDD18 40 P 1. 85V LDO #irth HLIR, #ME 1uF ~ 4. 7uF %R
P1.2/ DB/ | GPIO, WJHCE AW TTNL Hi A\
TIM4S2/ Al DB/ | TheeH# G Timerd Hiy N B4 H
TXD2S2/ DO/ | DhAekEF2 )5 UART2 TXD %
FICED DB FICE %4
P1.3/ DB/ | GPIO, WIHCE AN W7 INTL H N\
HBIAS/ DO/ | Hall fmE HYE, PER@E I GER: VDD5, AT SEE K i
C1pPS/ 9 AT/ | Thie¥H Ja CMP1 IE% N\ v
C5pP/ AT/ | CMP5 I1E%i A3
A30/ DO/ | AMP3 %yt ¥
AD12 Al ADC JHiE 12 A\
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a3 =
- BB FU6815 65 64
S| o | 10%m e T
P1.4/ DB/ | GPIO, I AT INTI %N
cop/ AL/ CMPO 1F %1 N\ ity
A3M/ 43 AT/ | AMP3 fhi Nk
AD10/ AI/ | ADC j@3iE 10 #N
HALOS DI THREHEH% J5 Hall-1C0 & 55 H o A\
P1.5/ DB/ | GP1O, WIFCE AT INT1 G\
CcoM/ AL/ CMPO 15 N\ Ui
C2PS/ AL/ | DhEeHEFeJ5 CMP2 IE 6 N ity
C5M/ 44 AT/ | CMP5 fhi Nk
A3P/ AL/ AMP3 1% N ¥ty
AD13/ AI/ | ADC iBif 13 FA\
DA2 AO DAC2 #ir i, ¢ buffer ¥tk
P1.6/ DB/ | GP1O, WJECE AN INTL A
C1P/ AL/ CMP1 1E% N ity
A1P/ 45 AL/ | AMP1 IE# A3
AD9/ AL/ ADC JBIE 9 ¥\
HALIS DT TIReiEFS J5 Hal1-1C1 3& 48 F o A
P1.7/ DB/ | GPIO, WJECE AN INTL A
CIM/ 46 AL/ | CMP1 7% N 3fi
AIM Al AMP1 71 % N ity
P2.0/ DB/ | GPIO
ADO/ 47 AT/ | ADC i#i& 0 #y N\
A10 AO AMP1 %y H i
P2.1/ DB/ | GPIO
c2p/ AT/ | CMP2 1E%i A3
A2P/ 48 AT/ | AMP2 1E%i N3
AD8/ AI/ | ADC i#i4 8 #y A\
HAL2S DI ThREHER J5 Hal 1-1C2 1848 L SFi A
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[ g FU6815 65 64

2.3 FU6815T TSSOP28 2|15

#* 2-2 FUB815T TSSOP28 5| %5

FU6815T .

5 & e | 1O x| TheeHR
P1.4/ DB/ | GPIO, I AT INTI %\
COP/ AL/ | CMPO IF# A ¥

A3M/ 1 AT/ | AMP3 fh % N\
AD10/ AI/ | ADC i@i# 10 #y N\
HALOS DT TIReiEFS J5 Hal1-1C0 3& 48 F o A
P1.5/ DB/ | GP10, WITCE AN WT INT1 G\
COM/ AT/ | CMPO fh% A3
C2PS/ AL/ | ThiEe# fa CMP2 IE4 N\ v

CoM/ 2 AT/ CMP5 17 %1 N\ ¥

A3P/ AL/ | AMP3 TE# A3
AD13/ AI/ | ADCJBiE 13 f N\

DA2 AO DAC2 #ir i, JC buffer Hith
P1.6/ DB/ | GP10, WITCE AT INT1 4N
C1p/ AT/ | CMP1 IE#%5 N3

A1P/ 3 AT/ | AMP1 IE%5 N3t

AD9/ AT/ | ADC J&i& 9 N\
HAL1S DI DR G Hall-1C1 24 - F A
P1.7/ DB/ | GP10, WIECEAMTHWT INTL A
C1m/ 4 AT/ | CMP1 fh % N\t

AIM AT AMP1 71 % N ity
P2.1/ DB/ | GPIO

c2p/ AT/ | CMP2 IE# A\ ¥

A2P/ 5 AT/ | AMP2 IE# A ¥fi

AD8/ AI/ | ADC iBi¥ 8 #i A\
HAL2S DI UIRe#6#% )5 Hal1-102 4R P\
P2.2/ DB/ | GPIO

C2M/ 6 AT/ | CMP2 A% N\

A2M AT AMP2 1 %61 N3k
P2. 4/ . DB/ | GPIO

AD2 AT ADC JHIE 2 $ N, B F T BEZR R AT
P2.5/ g DB/ | GPIO

AD3 AT ADC JBIE 3 i\
P2. 6/ DB/ | GPIO

C3M/ 9 AT/ | CMP3 ik N ik

DAO/ A0/ | DACO #ith, JC Buffer #iih

AD11 AT ADC J@IE 11 N\
P2.7/ DB/ | GPIO

AD4/ AT/ | ADC JEi& 4 %N, FTH TR R AR
c3p/ 10 AT/ | CMP3 IE# N\ ¥

A00/ A0/ | AMPO i Hiitk

C4M AT CMP4 £/ %y N i
P3.0/ 1 DB/ | GPIO

AOM AT AMPO 1 %61 N3
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[ BBEER FU6815 65 64
2] ?ggg;g; 10 2% ThERHIR
P3. 1/ 1 DB/ | GPIO
AOP AT AMPO 1F %y X\ ity
P3. 4/ DB/ | GPIO
AD7/ 13 AL/ | ADC JEiE 7 N\
C3PS/ AL/ | ThEEHER )G CMP3 IEH N\ i
CAMS Al TIReHE#% 5 OMP4 1746 N3k
P0. 0/ DB/ | GP10, WJFCE AT INTO 4\
TIMAS/ DB/ | ThEEHEAS 5 Timerd S N\ Bk H
TXD2S/ 14 DB/ | TheeH# J5 UART2 TXD it
SDA/ DO/ | I°C SDA, WIfic & N4 H b Ik
OLDBGS DO TIREFERE I SPT #L2k debug #irH!
PO. 1/ DB/ | GP10, WJTCE AT INTO %\
DBG/ DO/ Debug i I
TIM4/ DB/ | Timer4 %y A%+
TIM3S/ 15 DB/ | ThaeH#% o Timer3 far N Bk
RXD2S/ DB/ | TheeHE )5 UART2 15 XUZEHI AT 19 RXD 4 N\ -5 Bl E 28 il =R 1Y
TXD % i /RXD iy N\
SCL DB 1°C SCL, WIfic B R4 b i
P1.1/ 6 DB/ | GPIO, WIECEAMHH W INTO/INTL SN, FEHENITIR
TIM3 DB Timer3 iy NBi i, 45 ITIR
L DU 17 DO PWM R A U A%
L DV 18 DO PWM R #F V AH %
L DW 19 DO PWM A% W A% H
H DU 20 DO PWM _E 45 U A%
H DV 21 DO PWM b4 V AH%
H DW 22 DO PWM _E 4 W AR %
FJRS N, HLJE S FE B VCC MODE Wesg, A3 4. TuF BE KJEN HL2F
B R AR
VCC_MODE = 0, A#h#EHL M VCC 4N\ 5V ~ 28V, VDD5 Hi P4 # LDO 7=
vee 23 P *t
B R AR
VCC_MODE = 1, AMEBHELIEM VDD5 #y A\ 3V ~ 5.5V, [AK¥ vee 5
VDD5 % 5
VSS 24 P Hb
O RS N BN 5V LDO it FLYE, i VCC_MODE Ry, L
W% VCC 5l A, AME 21uF A
VDD5 25 P U FE RS N B R 5V LDO i L, F VCC_MODE kg
m  VCC_MODE = 0 R, fHRENHER LDO, #irth 5V HLH;
B VCC MODE =1 f}, P9#%FLDO ANffige, MAMEREEN 3V ~ 5. 5V HJH
P4. 7/ DI/ | GPIO AN, RuTHTHIA, WECE LR+ dkH
TIM3S2/ DI/ | Thie )5 Timer3 N
RXD2S2/ ” DB/ | ThieH# J5 UART2 7E XU LRl BT 11 RXD H A\ B 2R il 455 20 F 1) TXD
# s /RXD F N
RSTN/ DI/ | AMEBEAIFIN, WE i arE
FICEK DI FICE B} 84 vt
P1.2/ DB/ | GP10, WIECEAMHHWT TTNL A
TIM4S2/ o7 DB/ | ThaeH 5 Timerd fir N8k H
TXD2S2/ DO/ | DhiekEF% )5 UART2 TXD %
FICED DB FICE ¥z
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o eeER FU6815_65_64
FU6815T
5| & R 10 257 Theg itk
P1.3/ DB/ | GPIO, WJHC & AM#FeRWr INTL
HBIAS/ DO/ | Hall & HEIRE, W@ TFIER: VDD5, A SEELK H i f
C1PS/ 08 AL/ | ThEeHEFR 5 CMP1 1E % N\ i
C5P/ AT/ | CMP5 IE# Ak
A30/ DO/ | AMP3 #Hiuk
AD12 AT ADC @i 12 N
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FU6815 65 64

2.4 FU6815T TSSOP28 S|iIE

P1.4/COP/A3M/AD10/HALOS [ |
P1.5/COM/C2PS/C5M/A3P/AD13/DA2 [ |
P1.6/C1P/A1P/AD9/HAL1S [ |
P1.7/CIM/AIM [ |
P2.1/C2P/A2P/AD8/HAL2S [ |
p2.2/C2m/A2M [T |

P2.4/AD2 [

P2.5/AD3 [ |

P2.6/C3M/DA0/AD11 [ ]
P2.7/AD4/C3P/A00/CAM [ ]
p3.0/A0M [ ]

p3.1/A0P [[]

P3.4/AD7/C3PS/C4MS [ |
P0.0/TIMA4S/TXD2S/SDA/OLDBGS [ |

O 00 N O Ul A W N B

10
11
12
13
14

"

-~

-
LN
—
o0
w
)
w

28| [ ] P1.3/HBIAS/C1PS/C5P/A30/AD12
27171 P1.2/TIM4S2/TXD2S2/FICED
26| [ ] P4.7/TIM3S2/RXD252/RSTN/FICEK
25[ ] vDD5

24/ ] VSS

23] vece

22/ ] H_DW

21

'] H_DV

20 [ ] H_DU
19/ ] L_DW
18/ ] L_DV
17/ 1] L_DU
16/ [ ] P1.1/TIM3

15

| 1] P0.1/DBG/TIM4/TIM3S/RXD2S/SCL

2-2 FU6815T TSSOP28 5| I A
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2.5 FU6865Q QFN56 S|51%

# 2-3 FU6865Q QFN56 5| i35

FU6865Q "
5| & QFN56 10 8% Theg itk
VSU 1 p 6N Pre—driver U %A, HT U LM HZ MG S %
HU 2 DO 6N Pre—driver U AH_LAfF PWM %
VBU 3 P 6N Pre—driver U AH_FAFEZ5HIE
VSV 4 P 6N Pre—driver VAN, HT VA LM H 2GS %
HV 5 DO 6N Pre—driver V AH_F4F PWM %
VBV 6 P 6N Pre—driver VA F4FE 25 HIE
VSW 7 P 6N Pre—driver WAHHIA, HT WA LM H 2GS %
HW 8 DO 6N Pre—driver W AH_FAF PWM %
VBW 9 P 6N Pre—driver W AH_LE#FH 2B
FLES N, FLE TG Y VCC MODE ¥R5E, A2 4. TuF 8 KU f s
B A R
vee 0 b VCC_MODE = 0, #PHHLYEM VCC #ii N\ 5V ~ 28V, VDD5 HH P LDO F=4E
B R R AR
VCC_MODE = 1, #4hea i M VDD5 % A\ 3V ~ 5. 5V, [FEPKE: VCC 5 VDD5
{52
VSS 11 P Hb

U FE RS N B B 5V LDO i L,  FH VCC_MODE hig, HLJsEE
BEZ% VCC 51 |k, 4ME 21uF %

VDD5 12 P Fp IR YR S N BN 6 5V LDO it HL R, H VCC_MODE ¥R 5&

m  VCC_MODE = O W}, fFREPH LDO, fit 5V HLIE;

B VCC MODE =1k, P LDO ANffifE, MAMGBHEEN 3V ~ 5.5V HLE

P4.6 13 DB GPTO, wJHCE AW INT1 H A
P4. 7/ DI/ | GPIO N, RuTHTHIA, wECE LHBCF Ak
TIM3S2/ DI/ | Thee )5 Timer3 I\
RXD2S2/ DB/ | ThieH# J5 UART2 7E XLl =0T /1 RXD Hn A\ B 2R il 455 20 1) TXD
14
it /RXD H N
RSTN/ DI/ | ANSEALEAN, WE LRHEE
FICEK DI FICE B} 84 vt
VDD18 15 P 1. 85V LDO % th YR, 4MEE 1uF ~ 4. TuF A%
VSS 16 P Hh
P1.2/ DB/ | GP10, WIFCEAMHHWT INTL A
TIM4S2/ 17 DB/ | ThaeH % 5 Timerd fir N Bk H
TXD2S2/ DO/ | TheeH#% J5 UART2 TXD it
FICED DB FICE %4
P1.3/ DB/ | GP10, WIECEAMHHWT INTL A
HBIAS/ DO/ | Hall fmEHLUR, PHGE IS &R VDD5, Al SEHLK HL AL HY
C1PS/ 18 AL/ | DhRe# )5 OMPL 1% A\ b
C5p/ A/ | CMP5 IE% N\ Ui
A30/ DO/ | AMP3 #iHiik
AD12 AT ADC J#IE 12 N\
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.l- VAL Sl
- BB FU6815 65 64
FU6865Q .
5 & QFN5G 10 257 TheeHR
P1.4/ DB/ | GPIO, I AT INTI %\
COP/ AL/ | CMPO IF# A ¥
A3M/ 19 AT/ | AMP3 fh % N\
AD10/ AI/ | ADC i@i# 10 #y N\
HALOS DT TIReEFS J5 Hal1-1C0 3Z 48 F~Fo A
P1.5/ DB/ | GP10, WIFCEAMHHWT INTL A
com/ AL/ CMPO 1% N\ Ui
C2PS/ AL/ | DhEeHEFeJ5 CMP2 IEH6 N ity
C5M/ 20 AT/ | CMP5 i Nk
A3P/ AT/ | AMP3 TE# A3
AD13/ AI/ | ADCJ&iE 13 fI N
DA2 AO DAC2 #ir i, JC buffer ¥t
P1.6/ DB/ | GP10, WITCE AT INT1 4N\
C1p/ AT/ | CMP1 IE%y N3
A1P/ 21 AT/ | AMP1 IE%5 N3t
AD9/ AT/ | ADC J&i& 9 N\
HAL1S DI DR G Hal1-1C1 24 - Fh A
P1.7/ DB/ | GP10, WTECEAMTHWT INTL A
CIM/ 22 AI/ | CMP1 f7 %y N 3fi
AIM Al AMP1 71 % N ity
P2.0/ DB/ | GPIO
ADO/ 23 AI/ | ADCiEiE 0 %\
A10 AO AMP1 %y H g
P2.1/ DB/ | GPIO
c2p/ AT/ | CMP2 IE%i A3
A2P/ 24 AT/ | AMP2 IE%i A3
AD8/ AI/ | ADC J#i4 8 #y A\
HAL2S DI ThREHER J5 Hal 1-1C2 1848 L SFi A
P2.2/ DB/ | GPIO
C2M/ 25 AT/ | CMP2 A% N\
A2M AT AMP2 1 %61 N3k
P2. 3/ DB/ | GPIO
AD1/ AI/ | ADC JBi& 1 N\
A20/ 26 A0/ | AMP2 i Hidtk
c4p/ AT/ | CMP4 IE# N\ ¥
DA1 DO DACI %y, JC Buffer %
P2. 4/ o7 DB/ | GPIO
AD2 AT ADC I8 2 %\, A] FHFRELR B R AE
P2.5/ 0 DB/ | GPIO
AD3 AT ADC JEIE 3 H\
P2. 6/ DB/ | GPIO
C3M/ 09 AL/ | CMP3 47ty A i
DAO/ A0/ | DACO #rtti, JC Buffer it
AD11 AT ADC @& 11 #N
P2.7/ DB/ | GPIO
AD4/ AT/ | ADC JHi& 4 ¥\, BT BFZEHFURFE
c3p/ 30 AL/ | CMP3 ¥ IE %6 A\ 3
A00/ A0/ | AMPO i Hidt
CAM AT CMP4 15 N3t
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o EBEE FU6815 65 64
FU6865Q b
2| il QFNG6 10 k% TheeHR
P3.0/ a1 DB/ | GPIO
AOM AT AMPO %61 N i
P3. 1/ 2 DB/ | GPIO
AOP AT AMPO 1F %y X\ ity
P3.2/ DB/ | GPIO
AD5/ 33 AT/ | ADC i3 5 i\
VHALF AO VREF/2 22 | kg, Pl A 1uF -
P3. 3/ 2 DB/ | GPIO
AD6 AT ADC JEIE 6 A\
P3. 4/ DB/ | GPIO
AD7/ 35 AT/ | ADC J&i& 7 i\
C3PS/ AL/ | ThEeH R f5 CMP3 IE 461 N\ i
CAMS AT DIReLF% J5 CMP4 7 N Uiy
P3.5/ 26 DB/ | GPIO
VREF AB ADC Z27% W AP B4 A\ B N5 VREF $aith, 4% LuF ~ 4. TuF %
P4. 4 37 DB GP10, nJfic B AME W INTL fag N\
P5. 1 38 DB GPI0
P3. 6/ DB/ | GPIO
HAL2/ 29 DI/ | Hall-1C2 iB#H i
RXD2 DB UART2 XL Z il =0 1) RXD i A\ B35 28 il A5 =X 1 TXD % i /RXD
LN
P3.7/ DB/ | GPIO
HAL1/ 40 DI/ | Hall-IC1 3B%5H 4N
TXD2 DO UART2 TXD %t
P0. 0/ DO/ | GPTIO, wJHCE AW INTO
TIM4S/ DB/ | ThEekERs )5 Timerd % N\ ok H
TXD2S/ 41 DB/ | TheEei#8 )5 UART2 TXD it
SDA/ DO/ | I°C SDA, WIfic & A4 H i w4
OLDBGS DO ThEeHER J5 SPT Bigk debug %t
PO. 1/ DB/ | GPIO, It &AM BT INTO %N
DBG/ DO/ Debug i [
TIM4/ DB/ | Timer4 % N\ a4t
TIM3S/ 42 DB/ | DhRe¥# /5 Timer3 fi A\ B
RXD2S/ DB/ | DheeHFs )5 UART2 75 XUZEHI AT (19 RXD 4 N\ -5 BICE 28 il =R 1Y
TXD % /RXD #r N\
SCL DB 1°C SCL, W ic B MAE f A IR i
P0. 2/ DB/ | GPIO, WITc &AM BT INTO %N
LXIN/ 43 AL/ | 32768 SRR S N
HALO DI Hall-1CO 3% i P4 A
P0. 3/ DB/ | GPIO, WwJHCE ~MH W INTO f A\
LXOUT/ 44 A0/ | 32768 SR S N
PFC DO PEC PWM %
PO. 4/ 45 DB/ | GPIO, wJHCE AW INT1 F
NSS DB SPT [
PO. 5/ DB/ | GPIO, wJHCE AW INTO f A\
TXD/ 46 DO/ | UART1 TXD %ith
SCLK DB SPT 4 1B 44 SCLK
P0. 6/ 47 DB/ | GP10, WJFCE AT INTO %\
RXD/ DB/ | UART1 7EXUZEHIAR R 1) RXD 4 N B Hil AR 1 TXD FartH /RXD far A\
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P~ EBEE FU6815 65 64
FU6865Q "
5| & QFN5G 10 257 Theg itk
MOST DB SPI MOSI, =A% H MHLE N i
PO. 7/ DB/ | GPIO
MISO/ DB/ | SPI MISO, =AU A MM H 0
CX0/ 48 DO/ Pl 2 4 H o 11
TIM2S/ DB/ | ThEeHER)E Timer2 ¥ A\ EH H!
QEPA DI QEP 4wfi5 A Hy N
P1.0/ DB/ | GPIO, WIHCE A~ INT1 Fp N
TIM2/ 49 DB/ Timer2 %y N\ Bif
QEPB DI QEP 4wfi5 B Hy N\
P1.1/ 50 DB/ | GPIO, WJECE AW INTO/INT1 fi A
TIM3 DB Timer3 % N\ B H
VDRV 51 P 6N Pre—driver HLJ§, 6V ~ 20V, #ME 1pF ~ 10pF B
VSS 52 P Hb
NC 53 - NC
LU 54 DO 6N Pre-driver T# U AH PWM %t
LV 55 DO 6N Pre-driver T# V AH PWM %t
LW 56 DO 6N Pre—driver F#r W AH PWM %
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% 2-4 FU6864Q QFN48-38 5| 1313

FU6864Q v
5| 4 QFN4S-38 IEitl TheeHEiR
P2. 1/ DB/ | GPIO, WJCE AMH W INT1 F A
c2p/ AT/ | CMP2 IE% A3
A2P/ 1 AI/ | AMP2 IE#m N\ Ui
ADS/ AI/ | ADC i#JHE 8 #i\
HAL2S DI IIGeHE#% J5 Hal 1-102 &4 HFo
pP2.2/ DB/ | GPIO
c2M/ 2 AL/ | CMP2 47 %1 N\ 3
A2M Al AMP2 %6 Nk
P2. 4/ 3 DB/ | GPIO
AD2 Al ADC J#IE 2 %\, 7] T RF2R B R
P2. 6/ DB/ | GPIO
C3M/ A AL/ | CMP3 4% N it
DAO/ A0/ | DACO %, TG Buffer #ji
AD11 Al ADC JEiE 11 H\
P2.7/ DB/ | GPIO
AD4/ AL/ | ADC @& 4 N, 7T H TR R FE
C3P/ 5 AL/ | CMP3 IE#y N i
A00/ A0/ | AMPO % Hiitk
C4M Al CMP4 47 %1 N\ ity
P3.0/ 6 DB/ | GPIO
AOM Al AMPO 1 %61 N3
P3.1/ . DB/ | GPIO
AOP AT AMPO 1F %7 N\ %t
P3. 3/ g DB/ | GPIO
AD6 AT ADC JHIE 6 ¥
P3. 4/ DB/ | GPIO
AD7/ 9 AT/ | ADC @i 7 N
C3PS/ AL/ | ThEEFEFE G CMP3 IE % N i
C4MS Al DhReHERS 5 CMP4 A7 i N\ i
P3.5/ 10 DB/ | GPIO
VREF AB ADC Z:25 Hi [ AN N B N VREF S, A0 TuF ~ 4. TuF U2
P0. 0/ DO/ | GPIO, WITC &AM BT INTO %N
TIM4S/ DB/ | ThEeH 5 Timerd fir N Bk H
TXD2S/ 11 DO/ | ThEeH# f5 UART2 TXD %t
SDA/ DO/ | I°C SDA, WIfic & A4 H i w4
OLDBGS DO ThReHER J5 SPT BaZk debug %yt
PO. 1/ DB/ | GPIO, wJHCE AW INTO Fy A\
DBG/ DO/ | Debug ¥ [
TIM4/ DB/ | Timer4 %y A4+
TIM3S/ 12 DB/ | ThiekERs )5 Timers % N\ ik H
RXD2S/ DB/ | ThieH# J5 UART2 7E XU LR BT [ RXD $ N\ -5 B 2R il 155X 1)
TXD % H4 /RXD % A\
SCL DB I°C SCL, WJfic & R4 il I
P0. 3/ 13 DB/ | GP10, WJFCE AN T INTO %N\
PFC DO PFC PWM % Hi
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P~ EBER FU6815 65 64
FU6864Q u
5| QFNAB-38 10 %7 Theefid
P1.1/ " DB/ | GP10, WJHc &~ W INTO/INT1 Fy A
TIM3 DB Timer3 %y A\ 5k 4 4
COM 15 p Hh
LW 16 DO 6N Pre—driver N W #H PWM %
LV 17 DO 6N Pre—driver F#r V #H PWM %
LU 18 DO 6N Pre—driver F#r U #H PWM %
VBU 19 p 6N Predriver U #H_EAFHEZSHR
HU 20 DO 6N Predriver U AH_EAfF PWM %
VSU 21 P 6N Predriver U H¥IAN, FIT UAH_EMH B 250G S5
VSV 22 P 6N Predriver V#H¥IAN, FT VAH M B 250G S5
HY 23 DO 6N Predriver V AH_FAF PWM %
VBV 24 P 6N Predriver V AH FAFE 25 HIF
VSW 25 P 6N Predriver WAHHIAN, FIT WAH EMH B 250G 5%
HW 26 DO 6N Predriver W AH A PWM %
VBW 27 P 6N Predriver W AH FAFHE2SHIE
HLJESTN, HLE SO VCC MODE #esE, A 4. TuF B KJEI B2
VC 93 P [ NNy G W
HINER ERL IR M VCC B\ 12V ~ 20V, VCC MODE = 0, VDD5 f P93
LDO y7= 4=
VSS 29 P Hb
VDD5 30 P WS 5V LDO #rHH FEJR, A% 2 1uF 2§
P4.7/ DI/ | GPIO%IAN, HelH 4N, FIfcE bhiek ~H A rE
TIM3S2/ DI/ | ThEEH R G Timer3%i AN
RXD2S2/ . DB/ | ThAEHHE JGUART2TE XU LR il 455 x0T HIRXDE N B 28 il 15 =8 R i XD Y
/RXD#GIN
RSTN/ DI/ | AEENEIAN, WE LR H
FICEK DI FICE M}
P4.5 32 DB GPIO, WITCE AME AT INTL N
P1.2/ DB/ | GPIO, W®ITCEAMHH W TTNT 4\
TIM4S2/ a3 DB/ | ThEeE:# A Timerdd N B4 H
TXD2S2/ DO/ | LhRE¥H% )5 UART2 TXD %t
FICED DB FICE ¥zt
P1.3/ DB/ | GPIO, w]Hc & AMERFRIT INT1 4\
HBIAS/ DO/ | Hall fmE LY, NEFIE T IeE4: VDD5, AT SEEl K H it i
C1PS/ a4 AL/ | TheEeke s CMP1 1E S N iy
C5P/ AT/ | CMP5 IE4 N3k
A30/ A0/ | 3ZJH AMP3 %y HH
AD12 AT ADC i 12 A
P1.4/ DB/ | GPIO, WIHC &~ INT1 N
CoP/ AT/ | CMPO IE#5 Nk
A3M/ 35 AT/ | AMP3 Bt N ik
AD10/ AL/ | ADC @& 10 N
HALOS DI ThEEHA J5 Hall-1C0 348 B P\
P1.5/ 36 DB/ | GPIO, WM&~ INT1 g\
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.l- VAL Sl
- BB FU6815 65 64
FU6864Q 5
5| QFN48-38 IEitl TheeHEiR
CoM/ AL/ | CMPO 47 %y N i
C2PS/ AT/ | ThReRE#% 5 CMP2 1E 4 A b
C5M AT/ | CMP5 4% N
A3P/ AL/ | AMP3 IE# N3
AD13/ AI/ | ADC @iE 13 # N
DA2 AO DAC2 %14, JC Buffer %t
P1.6/ DB/ | GP10, WIFCEAMFHWT INTL G\
C1P/ AT/ | CMP1 IE# Nk
A1P/ 37 AT/ | AMP1 IE# N3k
AD9/ AI/ | ADC J@i¥ 9 #iA\
HAL1S DI TR G Hal1-1C1 324 - FH A
P1.7/ DB/ | GP10, WIECEAMTHWT INTL A
CIM/ 38 AT/ | CMP1 4A %y N
AIM Al AMP1 71 % N ity
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FU6815 65 64

2.9 FU6864L LQFP52 S|i5I3

% 2-5 FU6864L LQFP52 5| ji313%

FU6864L .
S| qepsy | 1OFE ThheHiE
P2. 4/ . DB/ | GPIO
AD2 Al ADC JEIE 2 F N, W] R T REZR R R A
P2.5/ 0 DB/ | GPIO
AD3 Al ADC JBIHE 3 A\
P2. 6/ DB/ | GPIO
C3M/ 5 AT/ | CMP3 f¥) 67 % N\ 3
DAO/ A0/ | DACO #iiti, JC Buffer %
AD11 AT ADC J@IE 11 fi\
P2.7/ DB/ | GPIO
AD4/ AT/ | ADC JBI& 4 %N, T H T BEZRH R AE
C3p/ 4 AT/ | CMP3 [ TE % N 3
A00/ A0/ | AMPO % H o
C4AM Al CMP4 i N i
P3.0/ . DB/ | GPIO
AOM Al AMPO 46 Ntk
P3. 1/ 6 DB/ | GPIO
AOP AT AMPO 1F %5 X\ ity
P3.2/ DB/ | GPIO
AD5/ 7 AI/ | ADC JEiE 5 A\
VHALF AO | VREF/I2 ZH kAt , TIAME 1uF B
P3. 3/ 9 DB/ | GPIO
AD6 AT ADC JEIE 6 i\
P3. 4/ DB/ | GPIO
AD7/ 9 AI/ | ADC J#iE 7 #y N\
C3PS/ AL/ | ThEe¥EHRE J5 CMP3 IE 46 N i
C4AMS AT IIRERERS 5 CMP4 7 N i
P3.5/ 10 DB/ | GPIO
VREF AB | ADC Z% WA i N B P90 VREF #ith, AME 1pF ~ 4. TuF B
P0. 0/ DO/ | GPIO, WIfc &AM INTO 4N
TIM4S/ DB/ | ThEeH 25 Timerd fip N B4 H
TXD2S/ 11 DB/ | Thae##% J5 UART2 TXD fir
SDA/ DO/ | I°C SDA, wJJic & A5k ket
OLDBGS DO Thee#E#8 J5 SPI F4k debug #i
PO. 1/ DB/ | GPIO, WIfic &AM INTO %\
DBG/ DO/ Debug i [
TIM4/ DB/ | Timer4 % A\ Bk H
TIM3S/ 12 DB/ | ThEEHEFE )G Timer3 i NSk H
RXD2S/ DB/ | Thie¥EH8 J5 UART2 7EXUZR BT 1 RXD $ N\ 5 B B 28 il 125X R 1 TXD
i /RXD # N
SCL DB I°C SCL, WJfic & A% H AT I f
P0. 3/ DB/ | GPIO, WJHCE ZM5H B INTO F A
LXOUT/ 13 A0/ | 32768 FHPARI Afdm N
PFC DO PFC PWM %
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o EERE FU6815 65 64
s | o [10%m ShfeHi
P1.1/ 14 DB/ | GPIO, ﬂ@ﬂﬁ%%ﬁﬂlﬂlﬂfﬁ INTO/INTI %\
TIM3 DB | Timer3 % A\ mi4
CoM 15 p Hh
LW 16 DO 6N Pre-driver F#F W A5 PWM %
LV 17 DO 6N Pre-driver F#F V 48 PWM %
LU 18 DO 6N Pre—-driver F#F U AH PWM % i
NC 19 - NC
NC 20 - NC
NC 21 - NC
NC 22 - NC
VBU 23 p 6N Pre-driver U H_F#fFH %S HLIR
HU 24 DO 6N Pre-driver U AH_AfF PWM 4t
VSU 25 p 6N Pre-driver UHEA, HT UM LM H 2 MRS %
NC 26 - NC
NC 27 - NC
NC 28 - NC
VSV 29 p 6N Pre-driver V%A, FIT VA LA BE MRS %
HV 30 DO | 6N Pre-driver V Hi_EAfF PWM 4t
VBV 31 P 6N Pre-driver V #_L#fH %S HLIR
NC 32 - NC
NC 33 - NC
NC 34 - NC
NC 35 - NC
VSW 36 p 6N Pre—driver WAHHIA, HT WAH LB 28 omG 2%
HW 37 DO | 6N Pre-driver WH1_EAfF PWM 4t
VBW 38 p 6N Pre—driver W AH LM H %4 HIE
NC 39 - NC
HLJRA N, FLE S B VCC_MODE ¥RiE, #h% 4. TuF BUE KUER 2
Ve 40 p B R
VCC_MODE = 0, AMHHLJEM VCC i A\ 12V ~ 20V, VDD5 H Py #B LDO =4
VSs 41 p Hh
P 5V LDO fay i HE, AME 21pF B
VID5 19 P Egi@)\ﬁv\ﬁﬂ 5V LDO %it, H1 VCC MODE ¥sE, #M¥% 1uF sl K
FARIES % VCC 5] iR
P4.7/ DI/ | GPIOf AN, ReTH T4, AIACHE Ehisl N e
TIM3S2/ DI/ | ThaeHH 5 Timer3 i\
RXD2S2/ 43 DB/ | ThREHAHS JG UART2 LEXNA AR T 1) RXD Hin N BB 2 il A5 =X T 1) TXD %
H/RXD i\
RSTN/ DI/ | AMEEAAN, AE EhHFE
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- BB FU6815 65 64
FU6864L .
5l R LQFP52 10 k%! TheeHR
FICEK DI FICE 4 o
P1.2/ DB/ | GPIO, WHCE AN INT1 fp A
TIM4S2/ 4 DB/ | ThEeHERS )G Timerd % A\ ulid
TXD2S2/ DO/ | Thae#E#% )5 UART2 TXD it
FICED DB FICE ¥4
P1.3/ DB/ | GP10, WIFCE~MH KT INT1 4N
HBIAS/ DO/ | Hall fmE HLE, V@IS &R VDD5, n] Sl K H i
C1PS/ 15 AL/ | ThEeH 8 J5 CMP1 1E %6 N i
C5P/ AL/ CMP5 1E % N\ Ui
A30/ DO/ | AMP3 %yt v
AD12 AT ADC J@IE 12 fi\
P1.4/ DB/ | GPI0, WIFCE AN INT1 4
cop/ AT/ | CMPO IE% A3
A3M/ 46 AT/ | AMP3 fA %8 N\
AD10/ AI/ | ADC i@i# 10 #y N\
HALOS DI TiReiEH4 J5 Hal1-1C0 3248 F P4 A
P1.5/ DB/ | GP10, WECEAMHHWT INTL A
CoM/ AL/ | CMPO 7% N\ o
C2pPS/ AL/ | ThEe¥EFRE J5 CMP2 IE%6 N i
C5M/ 47 AL/ | CMP5 A% N\
A3P/ AL/ | AMP3 IE% N3
AD13/ AI/ | ADC i@i# 13 # N\
DA2 A0 DAC2 #iHi, 7 buffer #ith
P1.6/ DB/ | GP10, WECEAMHHWT INTL G
c1p/ AT/ | CMP1 IE%y A3
A1P/ 48 AT/ | AMP1 IE% A3
AD9/ AI/ | ADC i#iE 9 i\
HAL1S DI IGeH R 5 Hal 1-1C1 248 HSF4 A
P1.7/ DB/ | GPIO, WIFCE A~ INT1 4\
C1M/ 49 AT/ | CMP1 SR % N\
AIM Al AMP1 F 6 N3k
P2.1/ DB/ | GPIO
c2p/ AT/ | CMP2 IE% A3
A2P/ 50 AL/ | AMP2 IE# A3
ADS/ AI/ | ADC iEi& 8 A
HAL2S DI IReFE# IG5 Hal1-102 24 HL P
P2.2/ DB/ | GPIO
c2m/ 51 AT/ | CMP2 7% N 3
A2M AT AMP2 7 %5 N i
P2. 3/ DB/ | GPIO
AD1/ AI/ | ADC#JE 1 #i\
A20/ 52 A0/ | AMP2 % ik
c4p/ AT/ | CMP4 IE% A\ i
DAL DO DAC1 %Y, J¢ Buffer %
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271 [ I NC

HHHHHBHHHHHHHE

[ ] oy 9¢
[ ]ty ST
[ ey 24
[T lev €T
144 - [44
L L~ < z
[T ]sr Lo 2 1C
% >
o
[ oy S g 0z
T = = 61
[T sy 81
[ lev LT
[ 1 ]os 97T
[]]18 ST
[T ]zs 2
.1 N o im0~ 0 a0 © O 99
N MmN H S S oL v Vv WL o n do
c855s8z8s3e8e¢
S a2 830509258 3
2 8 @ o d v P A w o
g & o o m o N. x X
S o < o o &£ 4
S m ~ < D A oo
s O N 5 Lo M
e F Q < Q4 =2 2
© o > Qo =
N - g g
&R & > =
a :E
=)
m 1)
g g
o -
& S
(=9

ON
NSA
NH
ngaA
ON
ON

ON
ON

n1
AT

M1

WO0d
ENIL/T'Td

2-5 FUB864L LQFP52 5| I [&]
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3 HERIER

3.1 LQFP48_7X7(i&MF FU6815L)

D |
D1
iHAARAA / Taiais UL
e A ialalakiilnial -
1 (= _/
] — A 2
I I B-B
- — 1
COf pini(Laser Mark) 1
- — I
@ —
il 1 b
= == i
I 1 t— WITH PLATING
— = w—— BASE METAL
1
K SECTION B-B
—wleta _ulleb
LQFP48
MILLIMETER

SYMBOL

MIN | SPEC | MAX
A 1.6
Al 0.05 | 01 | 015
A2 135 1.4 | 145
E 88 9.2
D 88 9.2

9
9
El 6.9 7 71
) 6.9 7 71
L1 1
L 0.45 08
L] iy

b 0.18 0.27

3-1 LQFP48_7X7 % R~} E
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3.2 TSSOP28_9.7X4.4(;:&FF FU6815T)

TOP VIEW

“ﬂﬂﬂ))ﬂﬂ(ﬂ>

| | L

I |

{( TSSOP28
N SRR R il ol 8% e [
in ax
Al
Kl L1 A B 12

]:T
|

A1 sy 0.1 0.15
A2 BiEhE 0.8 1.05
E BE 6.2 6.6

E1 KT 43 45

D BHEEK 9.6 9.8
L JiiR)S 1
e g 0.65

b Bz 0.2 0.3

] 3-2 TSSOP28_9.7X4.4 :3: R~ K
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3.3 QFN56_7X7(:EZRF FU6865Q)

D2
D a
56
To00000I0000000
56 | ' 24
1 PINI (Laser Mark) | = | = 2
2 ¢ = =
= - + -=Q
S S = =
/I_J—} l|JlJ\,H_J~leJ 1000
| e b
i EXPOSED THERMAL
PAD ZOOM
BOTTOM VIEW
TOP VIEW
QFN56
MILLIMETER
SYMBOL
MIN | NoM | MAX
A 07 [0.75 08
Al 0 0.02 | 0.05
E 6.9 7 71
| D 6.9 7 71
< E2 51 | 52| 83
— D2 31 | 52 | 93
= L 03 04 045
SIDE VIEW e 04
b 015 | 02 025

] 3-3 QFN56_7X7 35 R~ &
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3.4 QFN48-38_7X7(i&MF FU6864Q)

2
F b ]
38 X 13 n-:—..JI Il-..— cl—.-! 31
| goooddh oo ATAcH P>
1 ' | 121y | L
i i
! | - | /
J = G
----- | — | o =}
PIN 1 CORNER | ] | =¥
' o — i M
e fmmme R e e R
| — | = 1
] ]
! - | =y EE0D
— ] GG}
| | T
| 4 a0000000a04g
_| il 28 |__
— = b= K1 - L
BOTTOM VIEN
ViEaG *‘ = EIE
OFNSE18
MILLIMETER
SYMEOL o | vow | waax
A 07 075 08
Al o0z | oas
Al 00
A3 0.203 REF
D 7 BSC
D2 415 | 425 | a3s
E 7T BEC
2 33 | a4 | s
L 035 | oas | oss
05 B5C
el 0.75 BSC
SIDE VIEW 125 BsC
b 02 | o3| a3
: 135 REF
K1 .5 REF
(I8}
(I8}
eee 008
bt X}
ddd 0is
I 01

3-4 QFN48-38_7X7 1% R~ K]
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3.5 LQFP52_10X10(i&FF FU6864L)

D
D

I HQQHQQ%HQQHQQ

N

|
1] j]:l
(=i | r—
(- m
= ' o'
(- | m
I l -
e E————t————- =:am|
(- r— L
(- - Ll
1] | -
[ m
="n | o'
AN ! Y
_Jtﬁctiﬁﬁglﬂﬁlﬂljﬁﬁﬁ
SYMBOL MILLIMETER
MIN NOM | MAX
A 1.6
Al 0.05 0.2
A2 1.3 1.4 1.5
E 11.8 12 12.2
D 11.8 12 12.2
_fi ”:f,:b El 9.9 10 | 10.1
D1 9.9 10 10.1
E L1 1
L 045 | 0.6 0.75
0.55 | 0.65 0.75
b 028 0.37

3-5 LQFP52_10X10 $f3 R~ &
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/l-" USIBTI:
FU6815 65 64
41JBER
% A1 7R T
whE | TS | g B
| @ S .,

NIRRTy B |g|m| e | "
BE g S| 2 (8B | ¥ 5 5 | E| % | W e .
= = Vi O = O . = | B &

W8 2 (mimw TIE| I8 S B & || 25 | &
= R ||| & = Pl (BB Re
o | B |80 | = |y B K
FU6815L | 24 | 32 | 3.75 N N J - N J N N J 38 6 1 14 121 3 | 9\8\6 | « 4 4 v LQFP48

(7x7mm)
TSSOP28
FU6815T | 24 | 32 | 3.75 J J - - v J N, T°C/UART J 19 6 1 12 121 3 |9\8\6 | « 4 4 N, (9. 7x
4. 4mm)
QFN56

FU6865Q | 24 | 32 | 3.75 J J J N, - J N, N, J 36 6 1 14 121 3 | 9\8\6| v 4 4 J
(7xTmm)
QFN48—
FU6864Q 24 | 32 3.75 N, J - J - J J I°C/UART J 22 6 1 12 121 3 | 9\8\6 | « 4 4 N 38
(7xTnm)
FU6864L 24 | 32 3.75 N, J - N - J J T°C/UART J 24 §) 1 13 121 3 [9\8\6 | « 4 4 N, LQEP52
' (10X10mm)
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5 BS4FE

5.1 BXRATEE

5.1.1 FU6815L &XRAINEE

% 5-1 FUBB15L X i KAE (.

] M B®/ME HAE BRAE Bfr
TAERT S5 T, -40 - 150 °C
AR E Tsro -55 - 150 °C
VCC AHXE VSS F HL I -0.3 - 38 v
VDD5 AHXT VSS [ HEL -0.3 - 6.5 v
RSTN. GPIO FHXT VSS fHL A -0.3 - VDD5 + 0.3 v

5.1.2 FU6815T SR ATEE

# 5-2 FUBB15T X i KAIE H

] A B/ME BAE BRAE Bfr
TAERT 453 T, -40 - 150 °C
i AR E Tsro -55 - 150 °C
VCC A% VSS [ HLE -0.3 - 38 v
VDD5 AHX} VSS [ HL -0.3 - 6.5 v
RSTN. GPIO #HX} VSS ) Fi -0.3 - VDD5 + 0.3 v

5.1.3 FU6865Q %I m KEiEE

# 5-3 FUBBB5Q i x i KA EfH

SH &M B®/ME HAE BAE WA
TAER 25 T, -40 - 150 °C
i AR FE Tsro -55 - 150 °C
VCC A% VSS I HLE -0. 3 - 38 Vv
VDD5 AHXT VSS [ HL & -0. 3 - 6.5 Vv
RSTN. GPIO FHX} VSS i s -0. 3 - VDD5 + 0.3 Vv
VDRV AHXt VSS [ HL & -0. 3 - 22 Vv
e I B L Vi, o, o -0.3 - 165 v
e B A% HL . Vs Vi oo — 22 - Vaww + 0.3 v
e I L Vi, Vsisnse = 0.3 - Vasorm + 0.3 v
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S %M B/ME BLAE BAME =R vA
A% HE R Vi, -0.3 - VDRV + 0.3 vV

5.1.4 FU6864Q BXRATEE

#* 5-4 FUBB6AQ 4% fix KA E [

] %M &®/ME HAIE BRAE Bhr
TAERT &5 T) -40 - 150 °C
EAFIRE Tsro -55 - 150 °C
VCC AHXE VSS F HL I -0.3 - 22 v
VDD5 HXF VSS B HL -0. 3 - 6.5 v
(B LR Vi, oy, o -0.3 - 625 v
fECAU At FE, P -0.3 - vee v
AR A i RS Vi -0.3 - VCC + 0.3 v
RSTN. GPIO AHX} VSS fHL A -0.3 - VDD5 + 0.3 v

5.1.5 FU6864L BX R ATE(E

# 5-5 FUBB6AL 4ixt i KA & fE

] 4 B/ME BAE BRAE Bfr
TAERT 453 T, -40 - 150 °C
fEAEIRE Tso -55 - 150 °C
VCC FHXT VSS f L -0. 3 - 22 v
VDD5 AHXF VSS [ HL -0. 3 - 6.5 v
B LR Vi, o, -0.3 - 625 v
ARGt F, P -0.3 - vee v
AR H FELES Vi, -0.3 - VeC + 0.3 v
RSTN. GPIO #HX} VSS i -0.3 - VDD5 + 0.3 v

vE:
R DA b e A %) e KA (B BT AR S B PT B 2K AR o IR I BE (., A IERE
IBATIEZAETE FE DAAh . KIATE S KA (E 2 T TAErT e sommgs R ml Sk

5.2 2RSS
5.2.1 FU6815L 25 SiFiE

#F* 5-6 FUB815L 4 J=) Utk

(% AR, Ta=25°C, VCC =5V ~28V)

V4.0 69 www.fortiortech.com



Fortior Tech

UElBi= 3%

FU6815 65 64

S8 A B/ME | #LBME | BKME | B
BB EEER, To= —40°C ~ 85°C 5 28 vy
[1]
VCC TAFH & X @ﬂg;}:ﬁﬁ[Q], VCC MODE = 1, . B 26 v
VCC = VDD5, T, = —40°C ~ 85°C
VDD5 TAEHLE VCC MODE = 1, VCC 5 VDD5 i@%m 3 - 5.5 v
Te TAEFLTE - 15 - m
[3]
Tvee REALHLI - 6 - mA
Tvee BEEARR FELIAR Vee = 12V - 50 150 pA
TAERS A EEHLE T, -40 - 85 °C
TAERS S T, VCC £ 15V & Tvee < 30mA - - 105" °C
5.2.2 FU6815T £ SiFE
2 5-7 FUBS15T 4t Ja H /S 51k
(BAEFFHI B, Ta=25°C, VCC =5V ~28V)
S8 A BRAME | BEE | BXE | BA
BA R = B, T= —40°C ~ 85°C 5 - 28 vV
[1]
VCC TAEHE e @yg;}:ﬁﬁm, VCC MODE = 1, . - 26 v
VCC = VDD5, T, = —40°C ~ 85°C
VDD5 T AEHLE VCC MODE = 1, VCC 5 VDD5 i@%m 3 - 5.9 v
Toee TAERLTE - 15 - m
[3]
Tvee REHL HRLIAL - 6 - mA
Lyee FREHER LI VCC = 12V - 50 150 pA
TAER AR E T, -40 85 °C
TAER SRR BE T, VCC < 15V & Ivee < 30mA - 105" °C
5.2.3 FU6865Q £ BB St
= 5-8 FU6865Q 4 7 A4k
(B AR%E5I 71, Ta=25°C, VCC =VDRV =15V, VCC_MODE = 0)
S x4 B/ME | BEME | BKME | B2
B v EAR S, Ty = —40°C ~ 85°C 5 - 28 vV
[1]
VCC TAEHE 1 @yg;}ﬁﬁm, VCC MODE = 1, . - 26 v
VCC 2 VDD5, T, = —40°C ~ 85°C
VDD5 LAEHE VCC MODE = 1, VCC 5 VDD5 " 3 - 5.5 '
Te TAEFLIEE - 20 - A
(3]
T fLHLIE - 7 - A
Tvee FEEHIR FEL YT - 850 1650 pA
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S 44 BAME | BEUE | BRE | B
AR PR B IR EE T, ~40 - 85 °C
TAEBT PSR BE Ta VCC £ 15V & Ivee < 30mA - - 105" °C

5.2.4 FU6864Q £ FHE S5
% 5-9 FU6864Q 4= =) S ik
(BAEHRRI A RE, Ta=25°C, VCC =12V ~ 20V)

] &1 BME | BBME | BRE | BA
voe TAEHE 12 - 20 | v
Vi, Vo, Va VBN - - 600 v
Vi, e FT Vi, BELE - - 18 v
Lo TAERLE - 24 - | m
L FEBLALTE - 6 - m
Lvee BEEIR FLIAE VCC = 12V - 210 - pA
AR PRE IR L T -40 - 85 °C
AR PRE IR L T VCC < 15V & Tvee < 30mA - - 105" °C

5.2.5 FU6864L £BEBSIFE
F 5-10 FUBB6AL 4= Jmj Hi < 5 1
(BRI A BH, Ta = 25°C, VCC =12V ~ 20V)

] 1 BME | BABME | BKE | BA
Vee LA o 12 - 20 v
Ve, Ve, Ve¥FBIHE - - 600 v
Vi, AT Vi FLE. - - 18 Vv
L TAE G - 24 - m
L BpLBTE - 6 | m
Tyee HEEHR FELIR vcC = 12V - 210 - pA
AR PRE IR E T -40 - 85 °C
AR PRE IR L T VCC < 15V & Tvee < 30mA - - 105" °C

E:

(1] ARHEAS R BORE S, VCC B ETHE G 0.5V/us ~ 0.1V/s

[2] Flash B A\ B3R VDD5 44578 5V ~ 5.5V

[3] HRAEFE T IB 47 1 1 B R A AR AL

[4] RA AT ZI AN ok Ty IRTHE ~, A B TAES] Ta K MH
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5.3 GPIO BS 43t

5.3.1 FU6815L GPIO B4

#* 5-11 FUB815L GPIO HL ¥k

(AR B A, Ta=25°C, VCC =5V ~28V)

¥ %M BAME | HAME | BKME | B

A=Y % 0% s \ , \

it E T S00F B ML AOWETER SOUMTL T 15 - | ns
fh = % A2 %Hs ¥ , A

i L RS 1 io;;goé%z,})\%ﬂrhéi LO%HF 1), T ~ 3 j N

Vou Bt 55 FEL S L= 4mA, T, = —40°C ~ 85°C V%Di_ - - y

Vo i HE AR L S Lo = 4mA, T, = —40°C ~ 85°C - - VSS; v

Vmﬁﬁ)\%— EE,):E[H 0. 7*VDD5 - - Vv

Vi NG L - - 0.2*VDD5 |V

J:Tﬁ%f‘ﬂm - 33 - KO

ﬂﬁ%ﬁﬂm - 5.6 - kQ

T - 30 ko

A

[1] 24 VDD5 =5V I, Vi i/MEF LAY 0.6*VDD5

[2] K& PO[2:0]. P1[6:3]. P2[1]. P3[7:6]5rH:Ath GPIO
[3] PO[2:0]. P1[6:3]. P2[1]. P3[7:6]

[4] PO[1]. P1[1]. P4[7]

5.3.2 FU6815T GPIO BS54

#* 5-12 FUB815T GPIO <tk

(B AR4EHI B, Ta=25°C, VCC =5V ~28V)

S8 &M BME | BAEUE | BKRE | B
st T ) iolzl;%%j‘a, M 10% ETF2E 90% I [a], T, - r ~ N
e e JOPE o ML SOV FRER 106 T ) 3 I
Voo i H 55 L Iy= 4mA, Ty = ~40°C ~ 85°C V%]')i_ - - v
Vou B HHAEG HL P To = 4mA, T, = —40°C ~ 85°C - - v§§7+ v
VN 0. 7VDD5 v
Vi AR H 0.2*VDD5 |V
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e EBRE FU6815 65 64
2% P BME | REUE | BAE | R
i - 33 - ke
L - 5.6 - ke
T - 30 - | ke
VE:

[1] 4 VDD5 = 5V if, Vi i/ METF BN 0.6*VDD5
[2] K PO[1:0]. P1[6:3]. P1[1]. P2[1]4IH:Ath GPIO
[3] PO[1:0]. P1[6:3]. P2[1]

[4] PO[1]. P1[1]. P4[7]

5.3.3 FU6865Q GPIO BBSi51E

% 5-13 FU6865Q GPIO HL < F5:

(B AR A, Ta =25°C, VCC =5V ~28V)

¥ %M B/ME | BE | BKME | B
ﬁ 5 00 00 1 ) A
st - T ) iolzgoéfiﬂz,})\ 10%_ET+% 90%Hf[A], T - 5 - s
X 50pF 12, M 90% FF& 4 10% ], T,
itk R D00 B S 908 FEES 10T - 13 — ] s
Vou S HH 51 L I = 4mA, T, = —40°C~85°C V%Di_ - - v
Vo 5 R L I = 4mA, To = —40°C~85°C - - V§S7+ vV
Vi N\ 15 EEE:m 0. 7*VDD5 - - v
Vi i N LS - - 0. 2*VDD5 v
g - 33 - kQ
g™ - 5.6 - kQ
[4]
T - 30 - ke

vE:

[1] 25 VDD5 =5V itf, Vi i/MERT LA 0.6*VDD5

[2] K PO[2:0]. P1[6:3]. P2[1]. P3[7:6]4MH:Ath GPIO
[3] PO[2:0]. P1[6:3]. P2[1]. P3[7:6]

[4] PO[1]. P1[1]. P4[7]

5.3.4 FU6864Q GPIO BS54

% 5-14 FU6864Q GPIO i ik

(BRAERERI A, Ta=25°C, VCC =12V ~20V)
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s FU6815 65 64
e 24 %A Bm/AME | HBUE | BKME | B4
fh % % s \ , =
St ETH A ;(S)pg FEK, M 10% BT A Q0% ], T B 5 j N
fh % % s \ , =
ey 1R BRI ;(S)pg G, M\ 90% T B 5% 10%I [H], T B 3 i N
Vou S HH 1 L Tow = 4mA, To = —40°C ~ 85°C V%Di7 - - \%
Vo Ji R HEL Lo = 4mA, Ty = —40°C ~ 85°C - - V§S7+ v
Vi TN 15 EEEM 0. 7*VDD5 - - v
Vi g N H - - 0. 2*VDD5 vy
s VD5 = 5V - 33 | @
L VD5 = 5V - 5.6 ke
T VDD5 = 5V - 30 _ KO
VE:

[1] 4 VDD5 = 5V if, Vi i/ MEF LA 0.6*VDD5
[2] K PO[1:0]. P1[6:3]. P1[1]. P2[1]4MH:Ath GPIO
[3] PO[1:0]. P1[6:3]. P2[1]

[4] PO[1]. P1[1]. P4[7]

5.3.5 FU6864L GPIO BS54

< 5-15 FUB864L GPIO H1 K514

(RARFERI B, Ta=25°C, VCC =12V ~20V)

¥ M BME | BAEME | BKE | B
\ ﬁ ‘y K %0 i ’ A=
it L THE I ggEgJ B, N 10% 75 90%f[A], T - r - s
\ 50pF 18, M 90% F W2 0%, T,=
itk R Jopr UL AL 900 FRES 104 T - 13 S
Voo i 1 25 L Tu= 4mA, T, = ~40°C ~ 85°C V%Di_ - - v
VSS +
VUL ﬁﬁaﬂtﬂ'ﬂf& EE,}:TS: Io]_ = 4mA, TA = _40°C ~ 850C - - (5)57 Vv
0] X
(TR PN ENES 0. 7*VDD5 - - v
Vu SRS - - 0.24VDD5 |V
Fgeapg VDD5 = 5V - 33 - kQ
Fgnapg VDD5 = 5V - 5.6 - kQ
Fhrrtp VDD5 = 5V - 30 - kQ

T
[1] 24 VDD5 =5V Iitf, Vi i/ MERT LA 0.6*VDD5
[2] B PO[1:0]. P1[6:3]. P1[1]. P2[1] 4 GPIO
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[3] PO[1:0]. P1[6:3]. P2[1]
[4] PO[1]. P1[1]. P4[7]

5.4 PWM 10 BS54 (EAF FU6815L / FU6815T)

5.4.1 FU6815L PWM 10 EBS43 14

% 5-16 FUB815L PWM 10 HL A 451k
(KRR B, Ta = 25°C, VCC = 15V, VCC_MODE = 0)

2 %14 B/ME | HAEUE | BAME | B
LR EVAR ) P1 _AN[HDIO] = 1 30 50 - mA
4 LR P1 _AN[HDIO] = 1 60 100 - mA
. ggpg ik, I 10% ETFHE 90% Ja], T, = - 8 - s
iy M1 BT ] ggpg fak, N 90% T FEE 10%Hf 8], T, = - 1o - s

5.4.2 FU6815T PWM IO EBS 314

% 5-17 FUB815T PWM 10 Hi < 451k
(BrEs M0, Ta = 25°C, VCC = 15V, VCC_MODE = 0)

¥ %M B/ME | BEUE | BKE | B
B HIR P1 AN[HDIO] = 1 30 50 - mA
i EE LR P1_AN[HDIO] = 1 60 100 - mA
fitly Lyt | Sore PR ML AORETER SOMHILT. = 8 R -
0 1 B ] ;gpg g, I 90% T FEZ 10%Mf A, Ty = ~ 19 ~ s

5.5 6N Pre-driver 10 BS54 (:EMTF FU6865Q / FU6864Q / FU6864L)

5.5.1 FU6865Q 6N Pre-driver 10 BS54

% 5-18 FU6865Q 6N Pre-driver 10 H A F54:

(B AR%E5I 71, Ta=25°C, VCC=VDRV =15V, VCC_MODE = 0)

¥ % B/ME | BABME | BKME | B
e P A PR - 0.8 - A
I H T A DR R - 0.8 - A
VDRV TAEHLE 6 - 20 Vv
e T 50 FELUE Ve, by, o -0.3 - 140 vV
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P EEEE FU6815 65 64

S %M wME | BBME | BKIME | B
RS RS L Ve oo Vau O V6 Ty
VDRV R EARSF 8 HLE 4.3 4.8 5.3 v
VDRV /R s RSl o s 4 4.5 5 vy
VDRV /R s BT HL s 0.2 0.3 - v
S TR InF f1#%, M 10%_FFFE 90%HT ] - 30 70 ns
R BN ] InF f3k, M 90% RFEZE 10%H fa] - 30 70 ns
BB X I [A] DT - 100 - ns

5.5.2 FU6864Q 6N Pre-driver 10 B4
% 5-19 FU6864Q 6N Pre-driver 10 H1 414
(BAEREAI B, Ta=25°C, VCC =15V)

S5 %4 RAME | BEME | BXME | B
e RSP HH U R - 0.21 - A
R FE P HA A A - 0. 36 - A
VCC it HA H 12 - 20 V
= N2l B Vi, v, o - - 600 i
= vt VBU, BV,BW T _ VBU, BV,BW
IEJUH\IJ /?Kjﬂ)ﬂﬁ?]% EEE Vsu, sv, sw 20 12 Vv
VCC F A HLIR - 0.14 - mA
VCC A fR3F J5 L & 8.1 9.0 9.9 \
VCC HL AR < T L 7.5 8.4 9.3 i
VCC HE R PR IR i L 0.4 0.6 - \
Wy TR InF f1#%, M 10%_FFFZ 90%H} ] - 90 - ns
T BN ] InF f1#, M 90% T FEZ 10%H} ] - 50 - ns
BE X st ] DT - 500 - ns

5.5.3 FU6864L 6N Pre-driver 10 EBSi514
% 5-20 FUB864L 6N Pre-driver 10 H < 4%
(BRAERERI AR, Ta =25°C, VCC =15V)

S %A B/ME | BEE | BKME | BA
o FE T HE A R - 0.21 - A
R AT HE VA A - 0. 36 - A
VCC L B s 12 - 20 i
T Y Bl LR Vi, o, - - 600 v
RO B S H P Voo B T e
VCC # A HIR - 0.14 - mA
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o R FU6815 65 64
S %M B/ME | BABME | BKME | B
VCC HLERIIT JE HL % 8.1 9.0 9.9 v
VCC Hi Hs R4 5k T FEL e 7.5 8.4 9.3 v
VCC Hi s PR 15 7 FEL e 0.4 0.6 - v
b T 1) InF 5%, M 10%_ETFZ 90%} fa] - 90 - ns
i H N R ) InF 513, M 90% FFF 2% 10%H [a] - 50 - ns
HEIX B ] DT - 500 - ns
5.6 ADC EBS#F1*
5.6.1 FU6815L ADC FAS41E
% 5-21 FU6815L ADC H < 1k
(AR B A BE, Ta=25°C, VCC =5V ~28V)
SH % &/ME HAUE BAE LA
INL(F A dE 2R 1) 12 A= - 2 - LSB
DNL (72 53 JE e 1) 12 frER - 1.5 - LSB
OFFSET(ZR 1% %) 12 frE - 6 - LSB
SNR({ 1 LL) fiy = 350kHz - 70. 8 - dB
ENOB(H %o %) fi = 350kHz - 10.5 - Bit
SFDR(TG 2% Hlzh 2 ¥ [l ) fiy = 350kHz - 68. 2 - dB
THD( &M 18 i 2R 5 fi = 350kHz - 67 - dB
R A\ FELBHL - 800 - Q
(O TPANGER - 30 - pF
s} 1) - 13 - ADCLKm
SRS 8] 3 - 63 apcLk2'™
5.6.2 FU6815T ADC HSiF14
# 5-22 FUB815T ADC H1 /< 51k
(FRAE%F A AR, Ta = 25°C, VCC =5V ~ 28V)
SH &1 &/AME HAEE BAE AL
INL(FR A AR 2R ) 12 A - 2 - LSB
DNL(Z 7 dE 2k 1) 12 st - 1.5 - LSB
OFFSET (5% 11 %) 12 st - 6 - LSB
SNR({ M LL) fiy = 350kHz - 70. 8 - dB
ENOB( 257 k) fi = 350kHz - 10.5 - Bit
SFDR(TC A Bk zh 2536 ) fiy = 350kHz - 68. 2 - dB

V4.0

77

www.fortiortech.com



Fortior Tech

o R FU6815 65 64

2 4 &/ME HAYE RAE LA
THD (e %8 2K 1) fi = 350kHz 67 - dB
R A L BH - 800 - Q
CoJi N\ FLZ - 30 - pF
B A [A] - 13 - ADCLKm
KA ] 3 - 63 apcLkz

5.6.3 FU6865Q ADC HBS#%1%
7 5-23 FU6865Q ADC Hi /< #5 i
(AR B A RE, Ta=25°C, VCC =5V ~28V)

SH % &/ME HAUE BAE LA
INL(FR7 R Zett) 12 PR - 2 - LSB
DNL (72 43 JE 2k 1) 12 PR - 1.5 - LSB
OFFSET(ZR 1% %) 12 PR - 6 - LSB
SNR({ 1 EL) fiy = 350kHz - 70. 8 - dB
ENOB(f5 27 %) fi = 350kHz - 10.5 - Bit
SFDR(JG 4% Hitzh A5 ) fi = 350kHz - 68. 2 - dB
THD (e 18 2K 3L) fi = 350kHz - 67 - dB
R A\ FELBHL - 800 - Q
Crnl N LR - 30 - pF
L i | - 13 - ADCLKm
KAL) 3 - 63 ADCLK2 2

5.6.4 FU6864Q ADC BS54t
% 5-24 FU6864Q ADC H < 4
(B AERRIFE B, Ta=25°C, VCC =12V ~ 20V)

2% &1 &/AME HAEE BAE AL
INL(FR 2> JEZR 1) 12 i - 2 - LSB
DNL(Z 43 dE 4k 1) 12 fr s - 1.5 - LSB
OFFSET (5% 1% %) 12 st - 6 - LSB
SNR({ M LL) fiy = 350kHz - 70. 8 - dB
ENOB( 257 k) fi = 350kHz - 10.5 - Bit
SFDR(TG 2% il zh 2 ¥ [l ) fiy = 350kHz - 68. 2 - dB
THD (L1 2K ) fi = 350kHz - 67 - dB
Rt A\ FELFHL - 800 - Q
CoJi N\ FLZ - 30 - pF
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P BB FU6815 65 64
2% Py BIME | REE | BAE | B
ey 1R) - 13 - ancik
AL [A] 3 _ 63 ADCLK? [2]

5.6.5 FU6864L ADC HBSi514¢

% 5-25 FU6864L ADC Hi < i
(BAE4R R AR, Ta=25°C, VCC =12V ~20V)

S 4 &/ME HAYE RAE LA
INL(FR4 dEZetE) 12 A - 2 - LSB
DNL(ZE 43 dE 2k 1) 12 A - 1.5 - LSB
OFFSET (2R 1% %) 12 A - 6 - LSB
SNR(f5 M Lt) fiy = 350kHz - 70. 8 - dB
ENOB(f5 27 %) fi = 350kHz - 10.5 - Bit
SFDR(TG 2% Hlzh 2 ¥ ) fiy = 350kHz - 68. 2 - dB
THD( &L 3 2K ) fi = 350kHz - 67 - dB
Ruv i A\ HLFH - 800 - Q
(O [TPANGER S - 30 - pF
B ] - 13 - ADCLKm
KA ] 3 - 63 ADCLsz

A
[1] ADCLK = 24MHz
[2] ADCLK2 = 12MHz

5.7 SEHERSYHHE

5.7.1 FU6815L SEBEBSIFIE

% 5-26 FU6815L £ Hi [k A Uit

(Ta=-40°C ~ 85°C, VCC =5V ~28V)

e 2 A B/ME HAUE | BKME | B
VREF_VHALF _CR[VREFVSEL] = 00 4.3 4.5 4.7 v
VREF_VHALF_CR[VREFVSEL] = 01 - VDD5 - v

VREE VREF_VHALF_CR[VREFVSEL] = 11 - 4 - v
VREF_VHALF_CR[VREFVSEL] = 10 - 3 - v
VREF_VHALF_CR[VHALFSEL] = 00 - VREF/8 - v

VHALF VREF_VHALF CR[VHALFSEL] = 01 - VREF/4 - v
VREF_VHALF CR[VHALFSEL] = 10 - 25*VREF/64 - v
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P BB FU6815 65 64
5% Py BME | REE | BAE | Bk
VREF VHALF CR[VHALFSEL] = 11 VREF/2 VREF/2 VREF/2 vV
- - - - 0.2 + 0.2

5.7.2 FU6815T SEBEBSIFIE

7 5-27 FUB815T 7% i i W1 Uk

(Ta=-40°C ~ 85°C, VCC =5V ~28V)

¥ % w/ME WA BAE | B4
VREF_VHALF_CR[VREFVSEL] = 00 4.3 4.5 4.7 v
VREF_VHALF_CR[VREFVSEL] = 01 - VDD5 - v

YRER VREF_VHALF CR[VREFVSEL] = 11 - 4 - v
VREF_VHALF_CR[VREFVSEL] = 10 - 3 - v
VREF_VHALF_CR[VHALFSEL] = 00 - VREF/8 - v
VREF_VHALF CR[VHALFSEL] = 01 - VREF/4 - v

VHALF VREF_VHALF_CR[VHALFSEL] = 10 - 25*VREF/64 - v
VREF_VHALF CR[VHALFSEL] = 11 Y?%fﬁf VREF/2 zﬁﬁfﬁf v

5.7.3 FU6865Q SEHERSISIE

% 5-28 FU6865Q Z 7% Hi [ I Uk

(Ta =-40°C ~ 85°C, VCC =5V ~28V)

¥ % &/ME HARE BANE | B
VREF VHALF CR[VREFVSEL] = 00 4.3 4.5 4.7 v
VREF VHALF CR[VREFVSEL] = 01 - VDD5 - v

YRER VREF VHALF CR[VREFVSEL] = 11 - 4 - v
VREF VHALF CR[VREFVSEL] = 10 - 3 - v
VREF VHALF CR[VHALFSEL] = 00 - VREF/S - v
VREF VHALF CR[VHALFSEL] = 01 - VREF/4 - v

VHALF VREF_VHALF CR[VHALFSEL] = 10 - 25*VREF/64 - v
VREF VHALF CR[VHALFSEL] = 11 Yﬁiféf VREF/2 Yﬁﬁfﬁf v

5.7.4 FU6864Q SEHERSISIE

# 5-29 FUB864Q 27 H [ B U1

(Ta=-40°C ~ 85°C, VCC =12V ~ 20V)
Y xAF B/ME HBEME | BKE | B
VREF VREF VHALF CR[VREFVSEL] = 00 4.3 4.5 4.7 v
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N FU6815 65 64
2 %k B/ME HRUE BAME | BfL
VREF_VHALF CR[VREFVSEL] = 01 - VDD5 - y
VREF_VHALF CR[VREFVSEL] = 11 - 4 - y
VREF_VHALF CR[VREFVSEL] = 10 - 3 - y
VREF_VHALF CR[VHALFSEL] = 00 - VREF/8 - y
VREF VHALF CR[VHALFSEL] = 01 - VREF/4 - '
VHALF VREF_VHALF CR[VHALFSEL] = 10 - 25*VREF/64 - v
VREF/2 VREF/2
VREF VHALF CR[VHALFSEL] = 11 ) 0/; VREF/2 N 0/; y

5.7.5 FU6864L SEHERSIF T

% 5-30 FUG864L 2% Hi & M1/ < 451k

(Ta =-40°C ~ 85°C, VCC =12V ~ 20V)

¥ A B/ME HAE BAE | B
VREF_VHALF_CR[VREFVSEL] = 00 4.3 4.5 4.7 v
VREF_VHALF_CR[VREFVSEL] = 01 - VDD5 - v

VR VREF_VHALF_CR[VREFVSEL] = 11 - 4 - v
VREF_VHALF_CR[VREFVSEL] = 10 - 3 - v
VREF VHALF CR[VHALFSEL] = 00 - VREF/8 - v
VREF VHALF CR[VHALFSEL] = 01 - VREF/4 - v

VHALF VREF_VHALF CR[VHALFSEL] = 10 - 25*VREF/64 - v
VREF VHALF CR[VHALFSEL] = 11 Y?ifﬂf VREF/2 2?%5<§ v

5.8 IBEAS=BESIFIE

5.8.1 FU6815L iz H I ASHESIFIE

F 5-31 FUBB15L iz HL UK &% H U
(BRAEEHIFE I, Ta = 25°C, VCC =5V ~ 28V)

SH x4 BME | BAEME | RKXME | B

R N VDD5 -
View ;j\:*%ﬁ])\‘fﬁ 0 - L5 v
Vos 18 i 2 IE HL R T, = 25°C - 5 10 mV
Ao FFIR 1 25 R, = 100kQ - 80 - dB
UGBW BALA7 18 25 717 5% C.= 40pF 6 10 - MHz
SR i 13 5 C.= 40pF 10 15 - V/ps
RTTIP AMP_CR1[AMPO GAIN] = 001 1.88 2 2.12 -
BRUBCRAEEC

AMP_CR1[AMPO GAIN] = 010 3.76 4 4. 24 -
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UElBi= 3%

FU6815 65 64

S v 363 BME | BBE | BRKME | B
AMP_CR1[AMPO GAIN] = 011 7.5 8 8.5 -
AMP_CR1[AMPO GAIN] = 100 15 16 17 -
5.8.2 FU6815T iIzE AR SIF T
% 5-32 FUB815T iz BN #% A R
(FRAEHFAI A B, Ta=25°C, VCC =5V ~28V)
25 v 343 R/AME | HBUE | BKME | #42
View 3 *;‘:iﬁﬂ)\ MER . 0 B V?DL;) - v
Vs 12 JRUA) 2% FiE FEL T, = 25°C - 5 10 mV
Ao, FFERHE 25 R.= 100kQ - 80 - dB
UGBW o7 38 25 Y 75 C.= 40pF 6 10 - MHz
SR i 3 5 C. = 40pF 10 15 - Vips
AMP_CR1[AMPO GAIN] = 001 1.88 2 2.12 -
o AMP_CR1[AMPO GAIN] = 010 3.76 4 4.24 -
1B HOSCRAEEC
AMP_CR1[AMPO GAIN] = 011 7.5 8 8.5 -
AMP_CR1[AMPO GAIN] = 100 15 16 17 -
5.8.3 FU6865Q IZE A SISIE
% 5-33 FUB865Q iz F U #% HL U R
(BRARFEHI B, Ta=25°C, VCC =5V ~28V)
S5 %A B/AME | BEME | BKE | BA
View F *%EHU)\ MEA . 0 - VDIDZ - Vv
Vs 12 TR 2 i FEL T, = 25°C - 5 10 mV
A()L}F%i/‘ R.= 100kQ - 80 - dB
UGBW BALAS7 18 25 717 T C.= 40pF 6 10 - MHz
SR i 13 5 C.= 40pF 10 15 - V/ps
AMP_CR1[AMPO GAIN] = 001 1.88 2 2.12 -
. AMP_CR1[AMPO GAIN] = 010 3.76 4 4. 24 -
BB AR -
AMP_CR1[AMPO GAIN] = 011 7.5 8 8.5
AMP_CR1[AMPO GAIN] = 100 15 16 17 -
5.8.4 FU6864Q iIZEMAEHSISIH
#* 5-34 FU6864Q iz H MUK A A KR

(BRAEKERIFE I, Ta = 25°C, VCC =12V ~ 20V)
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L FU6815 65 64
25 A B/AME | BAME | BKME | BAL
Vaow JEREH TG R 0 - V?D‘; oy
Vos I8 iR 149 2% e L T, = 25°C - 5 - mV
Ao, FFEREE 25 R, = 100kQ - 80 - dB
UGBW Bf{oy 38 35 47 % C.= 40pF 6 10 - MHz
SR iZ 3 C.= 40pF 10 15 - V/us
AMP_CR1[AMPO GAIN] = 001 1.88 2 2.12 -
o i AMP_CR1[AMPO GAIN] = 010 3.76 4 4.24 -
BRUBCR R
AMP_CR1[AMPO GAIN] = 011 7.5 8 8.5 -
AMP_CR1[AMPO GAIN] = 100 15 16 17 -
5.8.5 FU6864L izEH A SiF 4
% 5-35 FUBBG4L iz BT #% HL AR5
(B AR A1, Ta =25°C, VCC =12V ~ 20V)
S5 A BME | BEME | BRKE | BA
VDD5 -
View + *;‘:ELFH'J)\(B. 0 B 1.5 v
Vosif_ﬁﬁlﬁﬁgiﬁﬂ EEE Ty = 25°C - 5 - mV
A()L}ZI:}%:}L%e R.= 100kQ - 80 - dB
UGBW BALAS. 18 25 717 B C.= 40pF 6 10 - MHz
SR 1B AR ZE C.= 40pF 10 15 - Vs
AMP_CR1[AMPO GAIN] = 001 1.88 2 2.12 -
T AMP_CR1[AMPO GAIN] = 010 3.76 4 4,24 -
BB EC
AMP_CR1[AMPO GAIN] = 011 7.5 8 8.5 -
AMP_CR1[AMPO GAIN] = 100 15 16 17 -

v

[1] BB HORAE IE T N R IR 1 kQ IO B0 N IS, ANFEIRISME R, BORREEOA .

[2] BC B 26 LA AMPO Jufi, EEXIAFIRIZTE, Mo E %A

5.9 BEMF BS54

5.9.1 FU6815L BEMF BB 4514

(BRAERE A ], Ta=

#* 5-36 FU6815L BEMF Hi S 44

%% AMP_CR1 (0x4034).

25°C, VCC_MODE =0, VCC =5V ~ 28V)

Y

A

B/AME

HAE

BAE

Fafr

BEMF A &

5.4

6.8

8.2

kQ

BEMF X & HiL L (8] AH X6k

1

%
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/'- IBIBF %

FU6815 65 64

5.9.2 FU6815T BEMF BB 4314

% 5-37 FUB815T BEMF H S 4514
(A4S B, Ta = 25°C, VCC_MODE =0, VCC =5V ~28V)

S8 A B/AME | BEME | BKXE | BAL
BEMF P4 & HERE. 5.4 6.8 8.2 kQ
BEMF PX & HAL [ (8] AH R P - 1 - %
5.9.3 FU6865Q BEMF BB 4514
7 5-38 FU6865Q BEMF <65
(K:AER5A A1, Ta =25°C, VCC_MODE =0, VCC =5V ~28V)
S *H B/ME | BAME | BKE | B
BEME P4 & HEFH 5.4 6.8 8.2 kQ
BEMF P & FiL L (8 AE X ks - 1 - %
5.9.4 FU6864Q BEMF EBSi%14
% 5-39 FU6864Q BEMF H1 54514
(BRI A B, Ta=25°C, VCC =12V ~20V)
S5 %14 B/AME | BAEME | BKXME | B
BEMF P4 & FEBH 5.4 6.8 8.2 kQ
BEMF PN & Ha, L[] #H %k - 1 - %
5.9.5 FU6864L BEMF EBS %1%
* 5-40 FU6864L BEMF H1 5 434
(BRAERF I A, Ta=25°C, VCC =12V ~20V)
SH %A B/ME | BEME | BKE | 242
BEMF 14 & HiBH. 5.4 6.8 8.2 kQ
BEMF PN 2 FEBHTR) AH X6 r 1 - 1 - %

5.10 OSC BB 4% 1E

RGN AN T, SYSCLK MRS #A, T = 1/SYSCLK, &5 RGN Ay 24MHz.
FrAEReRI AR, JR2k5I 2 T 5 SYSCLK ¥ 5t .
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FU6815 65 64

5.10.1 FU6815L OSC FBS 1314

% 5-41 FU6815L OSC Hi< 1tk

(Ta =-40°C ~ 85°C, VCC_MODE =0, VCC =5V ~28V)

S v 343 B/AME | BEME | BKXE | BAL
ARG e R 23.5 24 24.5 MHz
R T s B AT R 29 32.8 37 kHz
5.10.2 FU6815T OSC BSiH14
#* 5-42 FU6815T OSC HL A 451
(Ta =-40°C ~ 85°C, VCC_MODE =0, VCC =5V ~28V)
S *H B/AME | BAME | BKE | B
KRG AR 23.5 24 24.5 MHz
T I A AR 29 32.8 37 kHz
5.10.3 FU6865Q OSC B4
#* 5-43 FU6865Q OSC HiL 451
(Ta = -40°C ~ 85°C, VCC_MODE =0, VCC =5V ~28V)
S5 %14 BME | BEME | BKME | B4
RGP AR 23.5 24 24.5 MHz
SEREET B 29 32.8 37 kHz
5.10.4 FU6864Q OSC BB 431
% 5-44 FUB864Q OSC H<
(Ta =-40°C ~ 85°C, VCC =12V ~20V)
P24 %A B/AME | BEME | BKXE | BAL
RGN R 23.5 24 24.5 MHz
SEANEE T 29 32.8 37 kHz
5.10.5 FU6864L OSC BB 44
* 5-45 FUB6864L OSC H < 41k
(Ta =-40°C ~ 85°C, VCC =12V ~20V)
SH x5 RME | BEME | BRKME | B
ARG ph R 23.5 24 24.5 MHz
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P EEEE FU6815 65 64
S %M RME | BEME | BKRE | B
R B A AT R 29 32.8 37 kHz
5.11 SMHBSIFH
5.11.1 FU6815L S SIS
% 5-46 FUBS15L & £ 1 < 41tk
(R4S R A, Ta=25°C, VCC_MODE =0, VCC =5V ~28V)
¥ %M B/ME | BAEME | BKE | B
RSTN 42 437 {FG H, T~ F /N st (1] 50 - - us
VDD5 1K HL s & A7 HL EATHEIEFE LVR = 3.0V 2.8 3.0 3.2 v
5.11.2 FU6815T SfEBSiS1E
%% 5-47 FUGS15T & fir Fi S 45 1
(K:AER5AI A1, Ta =25°C, VCC_MODE =0, VCC =5V ~28V)
SH %M B/ME | BAEME | BKE | B
RSTN 52 A7 A1 H 1~ f /N s (] 50 - - s
VDD5 I HE & B A7 HEL s SArHEEPE LVR = 3.0V 2.8 3.0 3.2 v
5.11.3 FU6865Q S{BSI5E
% 5-48 FU6G865Q & {7 B < 45
(AR5 R A, Ta = 25°C, VCC_MODE =0, VCC =5V ~28V)
S5 %14 B/AME | BEME | BRRME | B
RSTN 42 437 {1 H, T~ F /N s ] 50 - - s
VDD5 A& HL s & A7 HL SATHEEFE LVR = 3.0V 2.8 3.0 3.2 i
5.11.4 FU6864Q S{uBSi5E
% 5-49 FU6864Q & fir B/ FiiE
(BRAERE I A, Ta=25°C, VCC =12V ~20V)
SH %A B/AME | BEME | BKE | B4
RSTN 42 07 {1 H, P~ Fi /N s ] 50 - - us
VDD5 1K HL & A7 HL SATHEERPELVR = 3.0V 2.8 3.0 3.2 v
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P BBER FU6815 65 64

5.11.5 FU6864L S EBBSI514E

% 5-50 FU6864L & fir i < 14k
(BAE4R B AR, Ta=25°C, VCC =12V ~20V)

2 v 343 B/AME | BEME | BRKE | B4
RSTN & {7/ HL~F B /N B ) 50 - - us
VDD5 1K HL & A7 HL SAIHEERPELVR = 3.0V 2.8 3.0 3.2 v

5.12 LDO BS4H14

5.12.1 FU6815L LDO EBS 4314

% 5-51 FUB815L LDO H < 41k

(AL B AW, Ta=25°C, VCC =5V ~28V, VCC_MODE = 0)

SH xAF BME | BBE | BAE | B
VDD5 Hi VCC = 7V ~ 28V, VCC MODE = 0 4.7 5 5.3 v
VDD18 LI 1. 65 1.85 2.0 v

5.12.2 FU6815T LDO BS54

% 5-52 FUB815T LDO H A

(B4 5175, Ta = 25°C, VCC =5V ~28V, VCC_MODE = 0)

Y i BME | REE | BRE | B
VDD5 Hi VCC = 7V~ 28V, VCC MODE = 0 4.7 5 5.3 v
VDD18 Hi 1. 65 1.85 2.0 v

5.12.3 FU6865Q LDO EBS 451t

% 5-53 FU6865Q LDO Hi < 1t
(AER I A, Ta=25°C, VCC =5V ~28V, VCC_MODE = 0)

2% xAF BME | REE | BKE | B
VDD5 Hi VCC = 7V ~ 28V, VCC MODE = 0 4.7 5 5.3 v
VDD18 Hi [ 1. 65 1.85 2.0 v

5.12.4 FU6864Q LDO BS54

% 5-54 FU6864Q LDO HL < i
(ARSI B, Ta = 25°C, VCC =12V ~ 20V, VCC_MODE = 0)
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P BB FU6815 65 64
5% Py BME | REME | BAE | B4
VDD5 Hi & VCC = 12V ~ 20V, VCC MODE = 0 4.7 5 5.3 vV

5.12.5 FU6864L LDO EBS 4514

#* 5-55 FU6864L LDO HL <45k

(M1 H, Ta = 25°C, VCC =12V ~ 20V, VCC_MODE = 0)
S %A B/ME BLAE BARE | #hL
VDD5 HE & VCC = 12V ~ 20V, VCC MODE = 0 4.7 5 5.3 V

5.13 $J5EREE

5.13.1 FU6815L LQFP48 £i3EipH

% 5-56 FUB6815L LQFP48 F:f 2 Hu il

SH &I i A

(] JEDEC #5#fE, 2S2P PCB 52.4 °C/W

6 SRAFR 3 030 2 JEDEC #5if, 1SOP PCB 72.2 °C/W
O IR B3 2 T P A JEDEC i, 1SOP PCB 17| e

5.13.2 FU6815T TSSOP28 i fH

% 5-57 FUB815T TSSOP28 3 #[H

SH i & EaADA

i JEDEC #xiff, 2S2P PCB 65 °C/W

O S AR X A S UL FEE A P TEDEC kRYfE, 1SOP PCB o /N
O IR B3 R T A JEDEC #5ifE, 1SOP PCB 20 | ec/W

5.13.3 FU6865Q QFN56 $J2&#pE

%< 5-58 FU6865Q QFN56 £} 2% #4fH

SH x5 & B- iy
F— JEDEC 1?/@ 2S2P PCB 33 °C/W
JEDEC #xi, 1SOP PCB 55 °C/W

O 05 5 R R %o e 2 2 T O JEDEC kR, 2S2P PCB 9.2 °C/W
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P BBER FU6815 65 64

5.13.4 FU6864Q QFN48-38 $iZEshpH

7 5-59 QFN48-38 34 #4H

S8 v-33 & AT

O 05 45 YRR o B i JEDEC ff%§, 252 PCB el Al
JEDEC #»#, 1SOP PCB 12 °C/W

O 5 P 235 R oo 3 3 2 T v JEDEC 454, 2S2P PCB 15 °C/W

5.13.5 FU6864L LQFP52 fi3t#tiH

% 5-60 FUB864L LQFP52 &} 2 HH

¥ A Uik L:¥ v
O 35 P G5 IR X P4 7 JEDEC krifE, 2S2P PCB 43 °C/W
O % 43 5K X e 2 2 v i g JEDEC krif, 2S2P PCB 13 °C/W

bE
[1] SEPRM KA, 2 5MRGEG XA HEA
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- U=UBT= 3% FU6815 65 64

6 S{i=Hl

6.1 E{iiE(RST_SR)

SR 7T AEAE:
EHEA(RSTPOW)
SIS AL (RSTEXT)
K HEZ L7 (RSTLVD)
I E AL (RSTWDT)
FlashiFi%#:AF 2 (RSTFED)
Debug®& 17 (RSTDBG)
WH AL (SOFTR)
AR ENL AT, CRAEFAAAERST_SRH . il — IR IR AL U bR B AL E L, B
M &R br EATIE0. TFIERArEAL, KRST_SR[RSTCLR]E1, LLEFRRST _SR[7:3]&RST_SR[0]
B AR EAL. EALFEMCUMNMIEO T IEHATRE S -

6.2 S{ufEae
BALFERES M S A 745 o
6.3 SMERSIRIE L. ERE(

20K RSTN & HIOAME, HEL 50us i, OS8R,
g B, RS AR E S, SR EA.

6.4 {SFREMRIPER

LOFH A BT LR 20 VCC HEATHEI, 41 VCC R AR 2 A R s BRI, PAY 5 00 LB e A b ok
R AE S, G xRN
P B ARG A Aas AT A RER L A I L, BRI B IS B

6.5 &I JiEhE [

ERER 1 THER 885, BAFERFF PANWIRATN B 1 T ER 8395 0. SFERFH &, BITHER &
Ui SRR AL
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6.6 RSTFED £(iI

Flash #fERHLR 7 MOVX $54, BAFATHHMTAS . AHERELLEH Flash MIZhRE. X Rs
—MEIX(0X7FO0 ~ OX7FFF)ifEAT HHEFREO i Jm —> 511 (Ox7FFF)BEAT H 54, &4 Flash 4k
EEREE L. RSTFED R EfiRe, Ar4kik,

6.7 RSTDBG £{iI

P AT UBORA, Al IDE (S R, IDE 1% Debug 5 Rk 5 &L
6.8 RS

W% E RST_SR[SOFTR] =1, %86, HAJ5 RST_SR[SOFTRIFEA#E 1.

6.9 EfIS1FEE
6.9.1 RST_SR (0xC9)
fr 7 6 5 4 3 2 1 0
RSTPOW/
ZFR rstcrp | RSTEXT | RSTLVD RSV RSTWDT | RSTFED | RSTDBG SOFTR
KA R/W1 R R - R R R R/W1
=X DA - - - - - - - -
A &R ik
AR EAL
T
0: FRENAZERE LBHEN
71 | RSTPOV e ke b A
RSTCLR =
0: BTEX
1: JERST SR[7:3] & RST SRIO]fHE LrkrENL
AN 5| AR A b B AT
(6] RSTEXT | 0: EBREASLARNREINES| HE AL
1 BREARE SN 5] R AL
R H B B A bR &AL
(5] RSTLVD | 0: EWRESAERBEMEEEEL
1: BREACREKEERE A
[4] RSV PR
B E AN bR EAL
(3] RSTWDT | 0: LREMARKEETIMEN
1. FRERNCREEIEN
Flash JE7LERAE AL AREAL
(2] RSTFED | 0: LRENARKH Flash dEvEEAEE AL
1: FREAIRE Flash JEEEAES 7
Debug EAitgELL
UL | RSTDBG 0 o gy e R S5k 5 Debug %t
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1: EXEAKH Debug HAL

WA AR ELL
5
0: BEWREMARKEKEN
(0] SOFTR | 1: RREAREHELN
5.
0: EmX
1 il R A7
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7 FRh

7.1 FAlRfEITT

O BT 16 AR AR IRt dk, wilId IPO ~ IP3 wf f7aSd AT B E . P hrasAr
PAAE SFR B XSFR .o 4 A 5 HLBR B SMAE S 2 Th sk AR, AR S rbn S AL L 1
2 IE[EA] = 1 HrhWifERERLAIBREALII Y 11, 17 CPU At th i sk . dn s it e 2 v
TRERF IEEPAT, WBEA PTG AT T T R2 5 o

R ALAAL, AP WHEE AT Pl BARSES . ARIESe g P W] DA e Se 2 P T . i
TR T REFPATE R, BEANROSELS . ARSI h B ASREAN AT Wr. T e A A7 e
DAL B A — AT S WOEME 0 ~ 3 RUGRRIL e MR E R, BRMEDS 0. WR[A]
FAEPIA TR, M e AR R b SRS IR A0 S R R, 042 R T R
S BEAT e AR A PR 513 LA R AR BB 4n e 7-1 i I s . Herh, b5 MR L SE
P8 e o

7.2 FRIR{ERE

IE[EATR &5 T A, IELEA] = O IS0 e 5K

M SFR ok XSFR (IS0 ERERL, T DL (RSN (A I (R
75 RE AU T 2 7 8 5o TR 20 R R O U L 1 F i
s B AR EARE . MBI SERERTACE 1, SRR 1 T, FTBL, ZEXHAEREL
BL1 20, SEERSBHA LA TR L O.

7.3 SMERRIER

AR 2 AR IBrE INTO AITINT. INTO AT INTA #BAT ARG B N ETHES k% by R B U fok
R T ERE LS O i R T o

il P0.0 ~ P0.3. P1.1. P0.5 ~ P0.6 M7 i N5 5 FI CMP4 [ {55, W LME ST
W INTO (b brfi A . rh bk 2 VB LVSRIEXTOCFGif$. X bbb Wi 2 53t A — S rh b A 1T,
—ArhlikREAL TCON[IFO], — ANl fEasfr IE[EXO]. il fe~F i TCON[ITOEE: . fRoeRAE
IPO[PX0] A 5 -

il P1.0~P1.7. P4.0~P4.6 A1 P0.4 v NG5 AT AE MR I INTA (0 i i 05 o
thiibREALA PA_IF R P4_IF, thWHERERI A PA_IE 1 P4_IE, 45— il & V5 #T 6T S — >t
PREALAIPIWAEREAL . SMBATINTA AT LLERE 2 AR i 05, 769 7725 jid@id P1_IF A1 P4_IF
SKEA R . 16 ASh & IEIH — R, —AShERes IE[EX1]. FoE MBI INT1
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fFRESCHCE IE[EXT] = 1, FECEXT SR WrEMARess . bl B Pl TCONITAER:. R gAE
IPO[PXA]H 5 5E . AMEBHHHT INTA HhWrbs & 27 47 a5 Al rh i fd B 25 A7 4%, VE L 7.5.7 P1_IE (0xD1) ~ 7.5.10
P4 _IF (0xD4).

7.4 FhlfisEE
2% 7-1 ki e
s & = R “ %
o WriR iR . PRENAL TEER Wi BB AL P
g A e | 0x0000 | & 5 —HfHfE ]
LVW b7 LVSR[0] . CCFG1[6] .
TSD Hh 0 0x0003 | eonT5] = IE[) IPOL1:0]
HER T INTO 1 0x000B | TCON[2] = IE[0] 1P0[3:2]
N P1 TF[7:0] . .
HNER KT INTL 2 0x0013 P4 TF[7:0] = IE[2] IP0[5:4]
FG ot _ . DRV_SR[3] )
DRV HC A DL R e b 3 0x001B | DRV SR[5:4] 7= DRV SR[2:0] IPO[7:6]
. " . o | TIM2 CR1[4:3] ,
Timer2 HH7 4 0x0023 | TIM2 CR1[7:5] = M2 CRO[3] IP1[1:0]
Timerl H7 5 0x002B | TIM1 SR[5:0] = TIML IER[5:0] IP1[3:2]
ADC i 6 0x0033 | ADC CR[0] & ADC CR[1] IP1[5:4]
CMPO/1/2 i CMP_SR[6:4] o CMP_CRO[5:0] _
Hall 97 7 0x0038 HALL CR[7] = HALL CR[6] IP1[7:6]
RTC H i 8 0x0043 | RTC STA[6] & IE[6] 1P2[1:0]
. " . o | TIM3 CR1[4:3] .
Timer3 FKT 9 0x004B | TIM3 CR1[7:5] 2= TIN3 CRO[3] 1P2[3:2]
Systick H 10 0x0053 | DRV_SR[7] = DRV _SR[6] IP2[5:4]
. TIM4 CR1[4:3]
* . =] — .
Timer4 ¥ 11 0x005B | TIM4 CR1[7:5] & TTM4 CRO[3] 1P2[7:6]
CMP3 12 0x0063 | CMP_SR[7] = CMP_CRO[7:6] 1P3[1:0]
I°C i 12C_SR[0] . 12C_CR[0] '
UART1 7 131 0x006B 1 opry 0] = | 1E[4] IP3[3:2]
SPT H ¥ 14 0x0073 SE_(C:E 1[7031] = IE[3] IP3[5:4]
UART2 H K7 - : UT2 BAUDH[5]
y DMAO_CRO[0] . .
DMA H 15 0x007B DVAL CROLO] = DMAO CRO[2] 1P3[7:6]
i

m %7 UT_CR[RI. UT_CR[TI]. UT2_CR[UT2RI]. UT2_CR[UT2TI]. DMAO_CRO[DMAIF]
DMA1_CRO[DMAIF], mI#fE 0 B 1, BAFE 1 NP~ rhWig R, Br b bpsEer, H
Ay BB S bR AT R R RIS 0, BEREE 1 TEE L

B X5 2R AR SN T AR, AP B E AR R TP W AR EALE 0, KA
TER R W b EALS 1. BL DRV_SR Afil, X}+ DRV_SR[SYSTIFI i 0, ik
DRV_SR[FGIF]fil DRV_SR[DCIFJi%i 0, fiifi]ifi%) DRV_SR = (DRV_SR&0X7F) | 0x30.
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7.5 REFSFS
7.5.1 IE (0xAS8)

fr 7 6 5 4 3 2 1 0
22 EA RTCIE RSV ESO SPIIE EX1 TSDIE EX0
| R/W R/W - R/W R/W R/W R/W R/W
S AAE 0 0 - 0 0 0 0 0

A i iR

AR g

(7] EA 0: Al

1: ffife

RTC H b fdi g
(6] RTCIE | 0: Afdifg

1: ffige
(5] RSV R

UART1 H W fi g
[4] ESO 0: AMffifE

1: ffif

SPT Hr i fsi g
[3] SPIIE | 0: Affifg

1: ffige

AR W INT1 i fE
[2] EX1 0: Al

1: ffige

TSD i e
(1] TSDIE | 0: Afdife

1: g

AR W INTO 1 fE
(0] EX0 0: Afiig

1: ffige

7.5.2 1P0 (0x8A)

L T | s 5 | 4 3 | 2 1 | o
42 F4 PDRV PX1 PX0 PLVW_TSD
HA R/W R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0

WA R iR
[7:6] PDRV | FG/DRV Lt VCECH Wil 2o 4% b e
[5:4] PX1 AN T INTL AR 26 2%

[3:2] PX0 AT INTO 2 2% 25 % 8
[1:0] | PLVW TSD | LVW/TSD il e 2% 5

WSRO EM 0 ~ 3 HIRFR IR HMEE =, I 4 %
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7.5.3 IP1 (0x8B)

I5A 7 | 8 5 | 4 3 | 2 1 | o
2 HR PCMP PADC PTIM1 PTIM2
K R/W R/W R/W R/W R/W R/W R/W R/W
EAE 0 0 0 0 0 0 0 0
YA R ik
[(7:6] PCMP CMPO/1/2 WA S 2 e
[5:4] PADC ADC FRIBTAC S 4 i5 e
[3:2] PTIML | Timerl Wit se 2k ¥ &
[1:0] PTIM2 | Timer2 WL IEg & E
WIS g BN 0 ~ 3IRIRFBIRIE LRI R =, 36 4 2%,
7.5.41P2 (0x8C)
At 7 | 8 5 | 4 3 | 2 1 | o
L HR PTIM4 PSYSTICK PTIM3 PRTC
Byt R/W R/W R/W R/W R/W R/W R/W R/W
R A (=N 0 0 0 0 0 0 0 0
A B iR
[7:6] PTIM4 | Timer4 F Wi S i% €
[5:4] | PSYSTICK | Systick HPHIiE s g ik
[3:2] PTIM3 | Timer3 HWHksEZ %
[1:0] PRTC RTC AW S % 52
VE: RIS s e O ~ 3 AKIRER RSB MR, 34 2
7.5.51P3 (0x8D)
At 7 | 8 5 | 4 I E 1 0
L HR PDMA PSPT UT2 P12C UT1 PCMP3
Byt R/W R/W R/W R/W R/W R/W - -
R A (=N 0 0 0 0 0 0 - -
A B ik
[7:6] PDMA DMA AW It S 2k % 72
[5:4] | PSPI UT2 | SPI/UART2 H Wil 4e 4% 14 5
[3:2] | PI2C UTI | I°C/UART1 Fh Ikl 5E 4% % &
[1:0] PCMP3 | CMP3 th ik Se 2 ik E
R EE M 0 ~ 3IRIREB R B MNEE . 34 2
7.5.6 TCON (0x88)
AL 7 | s 5 4 | 3 2 1 | o
2K RSV TSDIF IT1 1FO 170
eyt - - R/WO R/W R/W R/WO R/W R/W
=X DA - - 0 0 0 0 0 0
fr \ 2R \ ik
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[7:6]

RSV

PR

(5]

TSDIF

TSD H W bR &AL

RGN RIS A v S W R IR, AR E 1
e

0: A& FRWr S

L: RAF S

5.

0: & O

1 TEX

VB bR EALE SR RAS AL LVSR [TSDR] it &8

[4:3]

IT1

ARERHT INTI fih & FESF %

00: Tt b

01: "B i & b

1X: PO (R Bl B fi A&

[2]

IFO

AR HT INTO S AR AT
B

0: A& FRWr S

L: RA g4

5.

0: 3§ 0

1. TR X

[1:0]

ITO

AREREH T INTO filh A FRLSP-i% 4%

00: Ttk b

01: N F&US &+ iy

IX: H PO (T B B fid A o

7.5.7 P1_IE (0xD1)

fr 7 6 5 4 3 2 1 0
2 FR P17 IE | P16 IE | P15 IE | P14 IE | P13 IE | P12 IE | P11 IE | P10 IE
HRAH R/W R/W R/W RIW RIW R/W RIW RIW
XA 0 0 0 0 0 0 0 0
A E4S Eiip
P1. 7 3t AN AT INT1 {RE
[7] P17 IE | 0: Afdige
1: fifige
P1. 6 % 7R INT1 {58
(6] P16 IE | 0: Affife
1: f#RE
P1. 5 ¥ AR BT INT1 {5
[5] P15 IE | 0: Afdge
1: f#fE
P1. 4 ¥ AR BT INT1 {58
[4] P14 IE | 0: Afdifg
1: fifige
P1. 3 ¥ AR T INTL fifigE
[3] P13 IE | 0: Afdge
1: f#RE
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P1. 2 3 AR By INT1 g

[2] P12 IE | 0: Affifg
1: f#ge
P1. 1 3 AR T INTL figE
[1] P11 IE | 0: Affife
1: f#ge
P1. 0 %ff /R INT1 {5
[0] P10_IE | 0: Affifg
1: f#ge
7.5.8 P1_IF (0xD2)
fr 7 6 5 4 3 2 1 0
4R P17 IF | P16 IF | P15 IF | P14 IF | P13 IF | P12 IF | P11 IF | P10 IF
By RIW RIW RIW RIW RIW RIW RIW RIW
XA 0 0 0 0 0 0 0
A B4 Eiipy
P1. 7 3ty A W s AL
[7] P17 IF | 0: RAEEFWEL:
L RA B
P1. 6 %ij AR5 s 47
(6] P16_IF | 0: REA M4
1 RAH WA
P1. 5 g AR A Wrbs A7
[5] P15 IF | 0: RAEEFWrFEL:
1 RAEFBrELE
P1. 4 %t AR A Wbs A7
[4] P14 IF | 0: RAEEFBrFELE
1 RAEFBrELE
P1. 3 g AR A W s A7
[3] P13 IF | 0: RKRAHBrFEM
1 RAH B
P1. 2 % AR Brbs 67
[2] P12 IF | 0: RAEEFWrFEL:
1 RAEFBrELE
P1. 1 % F AR rbs 47
[1] P11 IF | 0: RAEEF WL
1 RA B
P1. 0 %ty AR50 bs 47
(0] P10 IF | 0: REA kIt
1 RA B4
7.5.9 P4_IE (0xD3)
A 7 6 5 3 2 1 0
24 FR P04 IE | P46 IE | P45 IE | P44 IE | P36 IE | P42 IE | P41 IE | PO7 IE
et} R/W R/W R/W R/W RIW R/W RIW RIW
SAH 0 0 0 0 0 0 0
B | &% A
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[7]

P04_IE

PO. 4 5ify 1AM T INT1 g
0: Mgk
1: f#ge

(6]

P46 TE

P4. 6 i AP R I INT1 i gE
0: ANMEgE
1: f#fe

(5]

P45_IE

P4. 5 i AP R I INT1 i 6E
0: i
1: ffige

[4]

P44 _IE

P4. 4 % AR INT1 {ERE
0: AfHfE
1: fHifg

[3]

P36_1IE

P3. 6 Ui 14 W INT1 g
0: AM#iRE
1: ffige

[2]

P42 IE

P4 2 ¥ AR Ay INT1 A fE
0: AMlifE
1: ffife

[1]

P41 IE

P4. 1 5ty AR T INTT figE
0: it
1: ffifE

[0]

PO7_IE

PO. 7 uifi AR T INT1 £ g
0: it
1: ffifE

7.5.10 P4_IF (0xD4)

fir

7

6 5 4

R

P04_IF

P46_IF P45_IF P44 IF

P36_IF

P42_IF

P41 _TF

PO7_IF

KA

R/W

RIW RIW RIW

RIW

RIW

RIW

RIW

XA

0

0 0 0

fir

AR

Hiid

[7]

P04 TF

PO. 4 3ty [ 41T o Wb 2 Ao
0: RAKA P df:
Lo RA Pl F

(6]

P46_IF

P4, 6 U5 1 5N FR 7B
0: KA
1 R

(5]

P45_IF

PA. 5 3y LSRR BT b o
0: KBTI
Lo RN

[4]

P44 TF

P4 4 Sy I AR o Wb AL
0: RAKAP W df:
Lo RAE AP

[3]

P36_IF

P3. 6 3 LI Sh M TR ot
0: KA A R
1 R

[2]

P42_IF

P4 2 95 LGN T b 6.
0: KRR
1o RIS
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P4. 1 ¥t AN R T AR &AL

[1] P41 IF | 0: RRAFBIEM

1 RA FBIEM

PO. 7 %fi 1 AR rbs A7
[0] PO7_IF | 0: RRAFBIEM

Lo RA P AF
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8 12C

8.1 I’C f&@fr

[2C FEHARAL T 754 TV ARER £ A T2 1, & —Rh ey B () [R5 B 4T gk, mT A MCU Al
AR 1PC BRI, W 8-1 FuR. SR PIRA T4l : SDA il SCL. P0.0 & SDA ¥/,
P0.1 >y SCL ¥, PC{#ife)5, P0.0 1 PO.1 EZNAE NI HLEK .

i cmp_ok
ocaDD |—L2%l  Addr compiler | -0 SYSELK
i2cms =0l
DMOD _
: ‘o SCL controller || |SCL
[_.8bit_,[12CADD |DMOD ‘
12CMS =1
;8bﬁ lSCL STR

B4 /

SDA controller <—>D SDA

'

ACK /NACK 12CIF

I2C_DR [« Bt 12C_data buffer | 8D

Kl 8-1 12C S5t HER]

TR
SCRFPC M HIFR AR 2 (5 51 100kHzZ) PR AR 2 (5 i51400kHzZ) L K R + (5 i TMHZ)
SCHRFEN U AT AL 3
SCRFTAL R ORI 6 TS
X RFDMAHIE AL
ZRAEAS NI SDA M SCL i i, AR 22 5 2 N U ME— R4 . R4t i b S 2k

EAHRA A THEMED DI TGRS . B SR, HAb s B a5 12C
SN JE A RS O 12C @i EHUH TR sha gt im¥d, IRl SCL [a frf e K ik
eSS, 8 SDA AEMHIHE AL SR R A R VLA iz b, 2B R D9 A
Blo FERZ EEMNAMBIRBCR IR RARIEER . FHVEEIG S ALy EHLE %Sk
AT, SR ML Ja AOEEE 2 ML, s i EL & HER L, @2 e 8-2 . &
LRSI NLESE IR FNE e TFHEMNL, ERMNLNE S, FNHRIINL 5, &5
W A B B, BRI B 8-3 P EIXFMENL T, TG 5T AR AL i fh A 2 1B B
&1k,

V4.0 101 www.fortiortech.com



= Fortior Tech

- U=UBT= 3% FU6815 65 64

SCL AVAVAVAVAVAVAVAVAW
SDA [AsY As Y aa Y As) m2) At} moY w\ A [[p7) D6} D5} D4} D3) p2) D1y Do\ A
Start Slave Address & Write gg\ljeﬂom Master send data Q;\Ijefrom ;;;p
Kl 8-2 EHLIM WML IEH AR
scL NN
SDA [AsY sy Aas Y Aasy m2) At mY R\ A [|o7) pe)( D5 Y D4} D3 ) D2} D1) DO ?l\ack
ggr‘t Slave Address & Read Q;:\Ijefrom Slave send data ::(S:lt(e];mm Stop
8-3 TN ML E AR
8.2 I2C {#{Fi%EH
8.2.1 EHE=
1. BdHE 12C_CR[I2CMS] =1, BWENEHEL;
2. JidH® 12C_CRII2CSPD], # &4k SCL #i&;
3. Tid#® 12C_ID[I2CADD], & MAHLHhE;
4. W E 12C_SR[DMOD], # & #L5 J7 Al
5. Tfc#E 12C_CRI[I2CEN]=1, fiigg I°C;
6. N 12C_SR[I2CSTA] = 1, Ki%x START Fubhl:, 7E#:Uk%| ACK/INACK J&, 12C_SR[STR]
WeREEE 1, SCL g EHLsRA|HAK;
7. REHdE: 8 12C_DR FCE KEHYE, ¥ 12C_SR[STR]E 0 B SCL J&, EHIFUHKIE
Bl 28 RiE5eEE HER 3] ACKINACK J&, 12C_SR[STR)H#FE 1, SCL # FHlamH]
EA [
8. HEUHE: 7% 12C_SRI[STR]E 0 B SCL Ja, THUTMARNEEE. MR REe e,
I2C_SR[STRIE/FE 1, SCL # EHLsEFIHFAK. @it 12C_SRINACK]# & ACK/NACK J5,
F1A) 12C_SR[STR]i# 0 Bl SCL LAk 1% ACKINACK (55 . wie® 7 #i%¥dE, 12C_SR[STR]
il E 1, SCL #FEALESIHA;
9. {EiL@EIN: 37E 12C_SR[STR] = 1 B &7 12C_SR[I2CSTP] = 1, 12C_SR[STR]|&E i J5 & i%
(EAIRERSE
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8.2.2 MHNEY
1. fii® 12C_CR[I2CMS] =0, && AN,
2. ficE 12C_ID[I2CADD], & MHLHhhE; siFHECE 12C_ID[GC] =1, flife) i,
3. K& I2C_CR[I2CEN]=1, 1 IC;
4. FEF START (S SHMIEMIKHELE, 12C_SR[I2CSTAJMI 12C_SR[STR]#: A4 & 1, SCL #

MHLERHIFA. it 12C_SRINACK]# B ACK/NACK, it 12C_SRIDMOD]#ii\A
TR IREHR 16 & K IE B ;

5. KIEEE: Wi 12C_DRECE KIEHIE, ¥ 12C_SR[STR]H 0B SCLJG, K i%ACK/NACK
Ja RIEHAR, 4EHR ROE e IR EVLR R ACK/INACK J&, 12C_SR[STRIE{4E 1,
SCL # MR HEAR

6. HlHEE: #12C SR[STR]%Eo%%ﬁJz SCL Franiiclidi . ¥dRHlek, 12C_SRI[STR]

fEfEE 1, SCLAMALIRFIFAK. it 12C_SRINACK]#% B ACK/INACK J&, #12C_SR[STR]
B O B SCL I K1k ACKINACK. it 2IH %, 12C_SR[STR]fEFE 1, SCL #M
BIREETA S

7. RESTART IhfiE: YMALER RS RS START (55, WPl 457 TAF, A5t .
8.2.3 I2C HRriE
12C [ WA
B 12C_SR[STR] = 1 i, iz Wriire EAUR MR #B A 2L
B 12C_SR[I2CSTP] =1 i}, iZ Wi RAEMNUE R H L
8.3 12C &H1F=8
8.3.1 12C_CR (0x4028)
fir 7 6 4 3 2 | 1 0
2 F T2CEN 12CMS RSV 12CSPD 12CIE
B R/W R/W - - R/W R/W R/W
=R DA 0 0 - - 0 0 0
AL 2R iR
I°C fdifE
fFREAI N GPTO P4l T°C B2, MR . T°C ER 2B s H b
(7] T2CEN | Wk B R E
0: ARk
1: ffgE
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F/ MU AL+
(6] I20MS | 0: MWL
1: EM
[5:3] RSV {8
I'C ARSI E, A BN T AL
00: 100kHz
[2:1] 12CSPD | 01: 400kHz
10: 1MHz
11: ¥
1°C Wi ffige
(0] 12CIE | 0: A
1: ffife
8.3.2 12C_ID (0x4029)
At 7 | e | 5 | 4 | 3 | 2 | 1 0
A FR 12CADD GC
et R/W R/W R/W R/W R/W R/W R/W R/W
A 1 0 1 0 1 0 1 0
fr B4 Eiipuy
[7:1] 12CADD | MMLHbHE
TR, AE ML R A 2
(0] GC 0: ANMERES HEHFNY
1: flEge #ErEny, BRIkl 0x00 2 v
8.3.312C_DR (0x402A)
L 7 | e | 5 | 4 | 3 | 2 | 1 | o
HHR I2C DR
A R/W R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0
A1 E4S Eiipuy
1°C % Hhs 2 479
[7:0] 12C_ DR | 2 W& KI5 0 s Ui 2 i 2cs
5 R R

8.3.4 12C_SR (0x402B)

fr 7 6 5 4 3 2 1 0
45 12CBSY DMOD RSV I2CSTA | T12CSTP STR NACK 12CIF
eyt R R/W - R/W R/W R/WO R/W R

LR AN 0 0 - 0 0 0 0 0

fr 2R b
I°C AR bR EAL
N2 — . b

7] I é. IZ(E;CR[IZCEN] = 0 f), I2C SRII2CBSY]Hfif43E 0
FHUAE
J%i% START 3G, fBfhE 1, &% STOP Ihig, H:yE o
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WAL :

W) START HibhkVUEC T, MEfFE 1, Y3 STOP 5, A#fHE 0
I°C S5 hr L

0: SEERCEN IR EHE, MLuGICEHE)

(6] DMOD | 1: SefEa(E ML, AL HidE)

VE: MR H B

(5] RSV N

FEHEE:

BAES 1, RERRRIN SCL. SDA 2 8 JG T 4G &% START Flstihb =75, MKRIL5E
BJEREAE B 3G 0. 7RIS EENCEE i #2281k 12C SRIT2CSTA] 'S5 AN
TERE RS e 5 B 12C SRIT2CSTA] = 1, Ki% RESTART.

0: JF START bty

1: %1% START B¢ RESTART FlHuhlF275

MBI :
fE AU 3 START B3k 7L & 1, BAE 0

[41 | T2CSTA | 5 8.4 yupLisit I2C_SRI2CSTAJHI 12C_SRII2CSTP]H 2471 PC il %

I2CSTA I2CSTP I°C HfmARR
0 0 C ]
0 1 STOP
1 0 START + Hiubik =5
S E| STOP
1 1 FUSCF START + Mkt~
5

VF: 24 12C CR[I2CEN] = 0 f}, I2C SR[I2CSTA]H#hiE 0

FEHULA:

24 12C SR[I2CBSY] = 1B, #MAAREHERE 1, 12C SRISTRIJE 0 Bk SCL HF
URRI%E STOP. Ki%5E STOP JEh#f4 H 2h7E 0. @12f 12C_SRLT2CSTA] Al

12C SR[I2CSTP][AI}'E 1, H I2C SR[I2CBSY] = 1, M| I°C 4a’ki% STOP, Hik
START FHbHE=HT, START FHbhEF 5 K IE5E A G 12C_SRISTRIBE/FHE 1. fEK
BB R i R, 281k T12C_SR[I2CSTP] 5 A

0: ANKik STOP

1: K% STOP

[3] T2CSTP

MU
fEfFic 3] STOP JR & 1, HAFiE 0
REAR AL H 3K 81

VE: 24 12C CR[I2CEN] = 0 W}, 12C SR[I2CSTP]<x#itlft E 215 0
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[2]

STR

I°C iR AR AL

FEHUEA:

YRR 3% 58 START Btk =75 8% DATA &% 5, 12C SRISTRIFELEE 1, [F]t
SCL #3714, 12C SRISTRI#A4iE 0 Ja B SCL.

% 12C SRLT2CSTAFH 12C SRLT2CSTP] [AlH 1, W4 Ad {4 % 3% 52 STOP Al
START fndthht775 5, 12C SRISTRIA & 1.

MR :
MR 5E START HohkVURCEE DATA 24 f5, 12C SRISTRIFHAEE 1, [HI}
SCL #¢hifk, I12C SRISTRI%AEiE 0 foRei SCL.

VE: A HEEE 1, WS 0. 24 12C CRII2CEN] = 0 B, 12C SR[STR] H 3
H0

[1]

NACK

U'C A&t se — N7 5, By M RI%ETT B . T2C_CRLI2CEN] = 0 B, 1%
L E B 0

0: ACK, FIRECH 1T LGk S UscEiin

1: NACK, Ron4WC Ay A5 B A ik

MR T, FERCE RS 8 AL fS L E 12C SRINACK] &K i% ACK/NACK
0: %5 9 firki% ACK

1: 25 9 {7 R i% NACK

MR AT ER, ERIEEBIES 8 )51 12C_SRINACK] #2Ur ACK/NACK

0: 559 M2 ACK

1: 259 IS 2 2 NACK

(0]

12CIF

I°C Wi A AL

0: RRAFWBFMH

L RAHBF4

24 12C_SR[STR] = 1 W}, 7EFHURI MM T F=4 i
24 12C_SR[I2CSTP] = 1 W}, 78 MM R =4 Ak
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9 SPI ({UERF FU6815L / FU6865Q)

9.1 SPI i@t

SPI & — A & T AP H AT ML, HFEHEE A 9-1 Far. SPISCREENUE U ML,
SCHF 3 2kl Bl 4 L i,  feVRE & EARAEZ A EHAMMNL.

«~— RxDatabuffer
i Shift Register

8 bit 1
|

i 0 q 2
sl Tx Databuffer |! El El §i 3
B e RS La B &
fRXBMT fTXBMT SCLK controller » | SCLK

SPI controller <

SP||F¢ f »[ | Nss
9-1 SPI Ji 3 45 KIHE &

9.2 SPI {F{FikER

9.2.1 (FSi5HA
SPI fFrfdi ) 4 M558 MOSI. MISO. SCLK. NSS.
9.2.1.1 EfEth. MBA(MOSI)

T HMA(MOSI)E 5 2 LS A MR A, T AL MNLR & AT e 5. Bl
At e ML AESE, BN 45 A% (L 35 745 ) MSB AT 3i% 2] MOSI 51 E.

9.2.1.2 EiA. Mim(MISO)

FEAME(MISO)E T2 WML AT ENLARIA . 24 SPIZAE LB T AR AE 4 28 WA R
tiry, MISO SIMIHCE T e . MM TARTE 3 eiiaak 4 L WBAREE iy, T AL
B EHU AT R AL . BORAL RN iR S LS, BRI 4 78 A0 25 A7 #5 1) MSB 4T #1353 MISO
S L.
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9.2.1.3 B{THIE(SCLK)

H3 A7 I (SCLK)(E 5 2 L4 (A ML, F T R 28 EALAN AL 1] £ o 4T B A%
SCLK i TARELEHUEA SPI 7 E. 7 4 LM, MR POLEFIF(NSS = 1), SCLK &5
B2 o

9.2.1.4 Ri%(SS(NSS)

Fr 52 (NSS) I Zh AT SPI_CRI[NSSMODIACE , Fi T4 SPI I T/ SPI T{EH=
FHE 3 A 4 MW Z FHBA L 4 e F. Y SPI TAEAE 4 LMWL/ Z FHUEARS, F
A5 5 (NSS)H T B N LLIE B MAUIE S SPI, ifE £ E sl ak a2k 54 SPI 0L, 5
UL E FEHGAE R AT HAR AL i K A2 SPLEZ MR . 2 SPI TARLE 4 2k R, FHLNSS
WL E N Ak . 24 SPI TAELE 3 2R, NSS kil 78 FAUB, v DLH HoAdm F s 0
/0 5l & EZ M.

fii & SPI_CR1[NSSMOD] = 00 if, SPI T/E7E 3 Lk, % TAEMIsUTEH NSS i, SPI
& ERBA—NEN—DMNL, #5377 R 9-2 Fros .

9-2 3 4 SPI L UEH: A

fii 2 SPI_CR1[NSSMOD] =01 Itf, SPI LAETE 4 ZEMAREak 2 40, B LIERH, SPI A
25 E230EI NSS i L E N, ZfrEHLFhE. BlE SPI_CRO[SPIMS] = 0, SPI T{EfE 4 24
MAHUER . 25 NSS J9i8%E 0 Isf, MAL SPIfkid: 4 NSS NiZ4 1 1, ML SPI ApkikiE. A&
SPI_CRO[SPIMS] =1, SPI TAEfE RN, BRIANAZ EMA. E2 F TIEHXT, NSSHAHT
2R 1L SPIMENUE . Mgk B EH NSS 155 MK HFIf, SPI_CRO[SPIMS]#1 SPI_CR1[SPIEN]
WARELERG 0, LIAMERE SPI, AR 7 4245 & SPI_CRI[MODFI#E 1. TEXFHEN T, FHMFE
Wise SPI, A fedks: SPIEIN. % LIEHNR, SPI 8L AL ENS 5illE, HiEsr K
9-3 7.
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K 9-3 4 4% EHURAERLE

Bic & SPI_CR1[NSSMOD] = 1X Itf, SPI TAEfE 4 i FM. iR TAEBRN, B4 b3
NSS fii & M, WAL NSS M. EHLECE SPI_CR1[NSSMODO] 3 E k2 NSS 51 Il
B EE, AN —ANMAHLEIEE S, e APIREE B EA /0 KikfE. 4 Ll s EHUER
(K% P 94 Fiom.

K] 9-4 4 2 RN AGER K

9.2.2 SPI E#Est

K. E SPI_CRO[SPIMS] =1, SPITAEfEEHEN, Ty SPIELIRA SCLKIE S, JHshEdutldi.
TEIZAEIUT, SPI SARYERE A 5 A7 452 75 s 45t SPIE B & . 2417 SPI_DR 5 NAREN, %%
B E AN RIEE S, SPL_CRI[TXBMTI#:E 0. WIRMAAAFaAZS, WK% A
SAEEBIRAL 7%, AT . ML SPI B AT U1 25 4745 MSB 1% 3] MOSI 51 I, &4t
J& SPI_CR1[SPIIF]fl SPI_CRA[TXBMTIK &4 B 1. FE2 X THEAE, 24 SPI LHLAE MOSI £& A A
WURIEBHEIT, B0k SPIMHLATLLREI 78 MISO £ I LA 1% HoAs i Zrfras P 2% BRI,
SPI_CRA[SPIIF]b5 & BEAE 4 1% 58 Bubr & XA N WCE s HE % s B bn &, B o A7 s 08Ul
MISO #U B8, L% B 3s b . 17 SPI_DR BEBUEHE N 2 as Bt . ok
E SPI_CR1[TXBMT] = 0 i} i] SPI_DR 5 A\ 4i#i, S gbrE AL SPI_CRIWCOLI & 1, FEERFEK
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1B P s B .
9.2.2.1 ¥HiENEE

Fii & SPI_CR1[NSSMOD], % # SPI T{E#;

fii & SPI_CRO[CPOL], & 4t

Fid & SPI_CRO[CPHA], & i kAL ;

fii & SPI_CRO[SPIMS] =1, & AT,

il SPI_CLK, #& SCLK i%:;

fic & SPI_CR1[SPIEN] = 1, ffifit SPI;

7] SPI_DR 5 NERIEIESE, F5E IR, SPIKEH—IX;
SPI_CR1[SPIIF## 15, i SPI_DR REUGZEEIHE .

© N o o b~ w NP

9.2.3 SPI MR

i & SPI_CRO[SPIMS] = 0 i}, SPI TA/ETMHUER. EiEER, SPI 1) SCLK 15544 H ML
() SPI 24, M MOSI BAKE, M MISO 51 i . 24 SCLK 55 REIART, MHLEEAL 27 47
A TAFIRIRES . 4 SCLK 5NN, MHUIBALZTF AT a6201E, @i MOSI Al MISO FFas#ik
FRIERAE . AR S S 3EAL% . S SPI_DR ik B K 1% 45 EHLIEE B &% 2 vh s .
W SRR AL AT N, RIE SR D A R BB 4 S R B ARk B RS AL T AE AR . U AR S UG
SPI_CR1[SPIIFJf1 SPI_CRI[TXBMTI#E 1, UGBtk Bz ds, HiElg i
pri&EAL SPI_CRO[RXBMTI#E 0, FKom XAl REEHE. Wk SPI_CRO[RXBMT] = 0 H UL A Hi)
BRI N P35, M SPI_CR1[RXOVRNIK 246 & 1, HERIZ M B A, 2in
SPI_DR 5 N Hdi it} SPI_CRA[TXBMTI##i% 0. Witk Fi5 A HdiE, S mashrbAr SPI_CR1[WCOL]
BB 1, FEORFRRIAGE MR IR -

9.2.3.1 MNtENECE

i B SPI_CR1[NSSMOD], %# SPI T{E#E;

it B SPI_CRO[CPOL], & it

fid & SPI_CRO[CPHA], 5 & i #hAH{T ;

it B SPI_CRO[SPIMS] =0, #& MBI,

i B SPI_CR1[SPIEN] =1, {{ifg SPI;

] SPI_DR 5 N#1E8E, &8 EHURIERBIME S .

o o o w NP
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9.2.4 SPI FREFiE

SPI 1y i -

B AR RS EE, SPIHEibRE SPI_CR1[SPIF]# E 1

WG R Rk % b B P O AR R AR X BB LA A RS SPLDR, 5 R AR &
SPI_CR1[WCOLJ# & 1 F.'5 SPI_DR [yl 25 .

B Y SPIHRE N TAET 2 3 KRG 1 ENLM NSS #HERS, B R45E SPIL_CR1[MODF]
W 1. HJRAERAE R, SPI_CRO[SPIMS]H1 SPI_CRA[SPIEN]A#i% 0, SPI #2%1kLL
FOVF I —A N2k

B Y SPI R E MM H—RAERE R, R b R R b — AR R B A 5
i, Bl H AR & SPI_CRI[RXOVRNI# & 1. #ii i B AN A% 18 B H 4

9.2.5 BRITHISPAIRE

Be & SPI_CRO HAH A A1 2% R B3 38 A0 7T DA S IR B AT I AH 67 F0 25 IR FLF 1 4 L4
SPI_CRO[CPHAJL Fi £ AH 7 (B AL Z5 A7 2 B AR i 1) SCLK 15 *51419#). SPI_CRO[CPOLE# =
NP SEHURMALAC B 20— 3. e B A B A A0 2 A FEF I 222 1 SPI(SPI_CRA[SPIEN] = 0).
FRALANZ PR P 2H 5 T I 2 R BRIt P ok & ] 9-5 F11E] 9-6.

(CKPOL=0, CKPIA=0)—
e B s B s I s I s I e Y e Y s N
(CKPOL=1, CKPHA=0)
wost YK wss X mre X srs X mra X mms X srz2 X w1 X iss XK
MISO _( MSB X BIT 6 X BIT 5 X BIT 4 X BIT 3 X BIT 2 X BIT 1 X LSB

vssagr |\ /-

P 9-5 Hdi/it Bhirt B (SP1_CRO[CPHA] = 0)

ScLk
(CKPOL=0, CKPHA=1
SCLK
(CKPOL=1, CKPIIAZ1)
wost YOO mwss X mre X mirs X mira X emrs X srz X s X s
wso —{_ws__ X_sue X _sms X wme K wis X s X_sui X s X

NSS (4275 ) \

VB

9-6 /w4t 5 B (SPI_CRO[CPHA] = 1)
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9.3 SPI &1==8
9.3.1 SPI_CRO0 (0x4030)

L 7 6 5 4 3 2 1 0
2R SPIBSY SPIMS CPHA CPOL SLVSEL NSSIN SRMT RXBMT
et R R/W R/W R/W R R R R

=X DA 0 0 0 0 0 1 1 1

(A B iR

TChREAL
(7] SPIBSY | 0: ¥4 SPI {4
1: IEFERET SPT f&4m
F/ MWL E
(6] SPIMS | 0: MWL
1: EM
REZENA
(5] CPHA | 0: 7£ SCLK A3 % H F AT iU, J5 i K& B
1: 7& SCLK A %~ F AT RIEEHE, 5 N H s
b 2% TR FELSP
[4] CPOL 0: KHP 2SN HE
1: e PN 2SN
NSS Figbm &AL
2 NSS 5| I G G 5 AR FRNZAL B B 1, Rk oMbl “ES
(3] SLVSEL | A& HLPRHZALEETE 0, RN AR H ML
0: RuFIEH ML
1: gk ML
[2] NSSIN | NSS SERE S, %05 5 RIEH
FEAL 25 A7 8 25 A B AL (A TE ML I G 20)
0: Hs IR IEZE M as AL 1% BIFEAL 27 /745 5K SCLK K448 1k
(1] SRMT 1: B B A7 285 A B0t HOR IS R 2 vh 3 38 % A 508
VE: 76 AN SPT CRO[SRMT] = 1
B 2R b s 7S A AL (R TE ML G 2%0)
0: FATEBTEHE AR Bl 132
(0] RXBMT | 1: %l sl B A s
vE: 7E XS SPI_CRO[RXBMT] = 1

T

P AR AL 25 P BT AR SPI_CRO[CPHA: CPOL]:
B 00: BFRATERG NREERKIE, R ESE AR
B 01 BJHITRIE, FRRIER, A5 T v
B 10: BETHITRIE, FERIER, A T AR
11 BETRERERG RERIYRGE, AW e
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9.3.2 SPI_CR1 (0x4031)

{0A

7

6

4

3

2

K

SPIIF

WCOL

MODF

RXOVRN

NSSMOD

TXBMT

SPIEN

KA

R/WO

R/WO

R/WO

R/WO

R/W

R/W

R/W

e

0

0

0

0

0

fir

R

Eiiipo

(7]

SPIIF

SPI Hr i bR &AL

R AL 5 — N ARG M) 2 5, WA B E 1
B

0: AR F W

1 RAEFBE,

5.

0: 750

1 BEX

(6]

WCOL

B W s A bR S AL

24 SPT_CR1[TXBMT] N 0 B, B\ SPT_DR, MIptArsghiE 1
B DA 25 AT O

B

0: KAKRAFKFEH

L KA

5.

0: J&0

1: BEX

(5]

MODF

FHUE L 1R P W bR AL

2RI B AU R SR S, Az 1(SPT_CROINSSIN] = 0,
SPT CRI[SPIMS] = 1 H. SPI CRI[NSSMOD] = 01)

BT 20 B 33 O

B

0: KA Wl

L RA B

5.

0: 750

10 BEX

(4]

RXOVRN

e H A A AR B AL (R AE ML TS H L)

MEMERI B G — AL AN SPT B 27 ds, ISR rhas A R A7 AT —
VRAL S AR S B B B 7 A B 1 (FFr22E— A SPT Rk . iZA A2
A E G 0, D2 EAE 0.

L

0: RAKRAH B/

1 KRB

5.

0: J0

1: TR

[3:2]

NSSMOD

SPT #ExURc &

00: 3 ZBMAHEL 3 Lk A0, NSS 155 ANIEH i 11 5] 1

01: 4 LR PR L F A (ERINE) . NSS i A%

1X: 4 2R A, NSS v % RS HEfar H SPT_CRL[2] 91

(1]

TXBMT

KIE T AR TR EAL
AR H N RIE G PRI, AL 0. 2 RA S R A T A EUE P LIS B
SPI R Zifran i, ZAg B 1, Foxnl B Ak gz b 45 5 B 8l .
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0: FIEHEIES N RIEE

11 RIKGE P IEEIE CAL % B AL A7 2%
SPT f##g

(0] SPIEN | 0: Afiife

1. f#RE

9.3.3 SPI_CLK (0x4032)

AL 7 | e | 5 | 4 | 3 | 2 | 1 | o
AR SPI CLK
e R/W R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0
A B4 Eiipuy
SPT PkER B E

TN AR, ANAE SPT_CRI[SPIEN] = 0 W Al5

PR = SYSCLK/2/(SPT_CLK + 1)

B PkEZE 2400kHz, W] SPT_CLK = (24M/2/2400k) - 1 = 4, BI 2}y 0x04

FE: MDU ) PI/PID 55 AL SPT [R5 FH I (i FH DMA f%46), AL SPT kpA¢fid
B NN T 600kHz, 75 ML SPT A4 1 Eiis vl ie s s

9.3.4 SPI_DR (0x4033)

[7:0] SPI CLK

L 7 | e | 5 | 4 | 3 | 2 | 1 | o
2 SPI DR
H R/W R/W R/W R/W R/W R/W R/W R/W
HAH 0 0 0 0 0 0 0 0
fir B ETp
SPI BHa 2747 8%
. SPT_DR #F 7 I+ R I AN SPT et
L7:00 1 SPLDR o e piesg s o g i
5. BANBIRER KIEGM IR KIE
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10 UART

10.1 UART f&@1t

UART s — 4 0 T XU T A AT Ha s e 11, aniEl 10-1 Jrom . AR s 28 e B R SR
DMA Thfgteimtidi. UART J@(EI 7 10-2 s,

SYSCLK BAUD_SEL MOD[0]
vy 1
_| Transimit Shift —>|:|TXD
> . —»
Baud counter 3 bit Register % 0 erter
|BAUD/BAUD? A
<—>| RXD
\
UT DR/UT2_ DR [ gbit| Receive Shift |
- - B Register

] 10-1 UART 3 {5 R B A IEAE

oo [N NANNANNNT
TXD/RXD \Stm /< -~ >< - >< Bit2>< Bita >< Bit4>< Bit5>< Bite>< Bit7>< Bit8>/ Stop

K] 10-2 UART i@ {51} 7 &

10.2 UART 2{Ei5FH

EH ] UART R R MR AH S A A7 2 RE, VE4HiE 3% 22.3.16 PH_SEL (0x404C)[6]. [51f7 ~
22.3.17 PH_SEL1 (0x404D)[7:6]f7 4%k .

10.2.1 UART1 1&{EisiER

10.2.1.1 UART1 &5, 0

0 TAEF kbl U L. RXD BENAREHE ML, SONBAEHR M 2. R B A 10
fr(1A2)ash. 8 Akt 1 47f%1k), JekERH UT_BAUD[BAUD]HRE .

REHHE: B RIEMEES N UT_DR 5% UT_CR[TIiE 0, RXD K4t 10 fr¥de. Kiksem
J& UT_CRI[TIE 1.

Pl . B UT_CRIREN] = 1 )33t UT_CRIRINE 0, #diisid RXD #:lk. #alise
)i, UT_CRIRIIE 1, BH UT_DR 215 a0 % .
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10.2.1.2 UART1 #&=¢ 1

B TAE T2 TR . TXD NRIESE S, RXD ARICEE B2k, ok s 10 A1
fi)asl. 8 ks, 160t 1k), PAERH UT_BAUD[BAUDIHE .

RIEHE: B REREEES N UT_DR 3% UT_CR[TIE 0, TXD ¥ 10 5. Ki%kses/q
UT_CR[TIJ## 1.

s . Bl UT_CRIREN] = 1 33401 UT_CRIRINE 0, Hdmidid RXD #ali. £iioe
s, UT_CRIRIMEE 1, B2HLUT_DR 2152180 315 .

10.2.1.3 UART1 {&3{ 2

B 2 TAE T B2l TR . RXD BE AR IEHIRELE, SO B2, WORBWR N 11
SRS 9 . 1 frfEik), PkkSd UT_BAUD[BAUD]RE

RIEHAE: K RIEEARRT 8 25 A\ UT_DR, % 9 fii5 A\ UT_CR[TB8J# UT_CR[TIJi% 0, TXD
ettt 11 A . RIX5ERUE UT_CRITIHE 1.

s B UT_CRIREN] = 1 B30k UT_CRIRINE 0, #dfaidid RXD #:it. #:iloe
f5, UT_CRIRIEE 1, UT_CRIRBWFHB 9 A&, UT_DR A#HT 8 A7 .

10.2.1.4 UART1 #5350 3

B 3 TARE T4, T, TXD NRIESIE S, RXD NS B4k, WorEdE N 11 621
frjazh 9 fiddE. 1 frf1k), Pt UT_BAUD[BAUD]IHE -

RIEEAR: K REEIRRIRT 8 A5 A\ UT_DR, % 9 fi5 A\ UT_CR[TB8]H# UT_CRI[TI}i# O,
TXD ¥t 11 A28, Rik5emE UT_CRITIHGE 1.

Pl . B UT_CRIREN] = 1 3 2h 00 UT_CRIRIFE 0, #disi@id RXD £zt #elkse
5, UT_CRIRIFEE 1, UT_CRIRBSIEIE 9 firidE, UT_DR 78T 8 74k .

10.2.1.5 UART1 HRRiE

UART1 FRIJEA
B UART1 Ri%E5E 1 HEHE G, RIE5E b Wr S n £407 UT_CRITIREE 1
B UART1 858 1 HEHEF STOP (Z 14 f5, #lcse b i ibr E47 UT_CRIRITEEE 1

10.2.2 UART2 1Z{EisiBB

10.2.2.1 UART2 #5300

B 0 TAET B X TR, RXD BE A AR R S 28, SONBRSCEIR 228 WSOR B v 10
Br(1 AR 8 R 8UE. 1 frfik), ket UT2_BAUD[BAUD2]RE -
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KGR BRIERESES N UT2_DR £ UT2_CRIUT2TIE 0, RXD ¥4t 10 A, &
%58 MR UT2_CRIUT2TIE 1.

Pl IiCE UT2_CRIUT2REN] = 1 B3R UT2_CRIUT2RINE 0, it RXD #
. BlEE, UT2_CRIUT2RINE 1, 2B UT2_DR 273 B B8R -

10.2.2.2 UART2 &3¢ 1

B TAE T2 TR . TXD NRIESE S, RXD AR B2k, ok s 10 f7(1
Azl 8 ArdE. 1 AfF1k), PR3 UT2_BAUD[BAUD2JHE -

RIEHHR : KRB MEHE S N UT2_DR F£K UT2_CR[UT2TI)E 0, TXD #5410 fisid. Ki%
SEJE UT2_CRIUT2TI#E 1.

s B UT2_CR[UT2REN] = 1 330 UT2_CRIUT2RI)E 0, #idfaidid RXD #
o BElERYE, UT2_CRIUT2RIWEE 1, 2L UT2_DR 243 208 (130 .

10.2.2.3 UART2 #&3{ 2

30 2 TAE TRkl X TR, RXD BEARIESEE M2k, OB M2, IOREdE N 1
fr(1hrazh 9 frkidiE . 1 frfE1k), WAE2Et UT2_BAUD[BAUD2JHE -

RIEHAE: KRB EAERT 85 A UT2_DR, #9475 A\ UT2_CR[UT2TB8]J:¥ UT2_CR[UT2TI]
750, TXD ¥efth 11 A8, KixsepUs UT2_CRIUT2TIHE 1.

Bl BB UT2_CR[UT2REN] = 1 j3zh#0F6 UT2_CRIUT2RILE 0, #iiidit RXD #
Y. U TERUE, UT2 CRIUT2RIEE 1, UT2 _CR[UT2RBS|{EKA 9 fir ki, UT2 DR AEHET 8 fi
HOEVEITR

10.2.2.4 UART2 &5, 3

B 3 TAEF AW TN, TXD AAEHE B4, RXD M a2k, RSN 11 A1
SLJE3N Qi 1 A0 1k), PdE% i UT2_BAUD[BAUD2]#E

REHWE: BREBIEKRT 8 L5 AN UT2.DR, % 9 fi5 A UT2_CR[UT2TB8] #
UT2_CR[UT2TIE 0, TXD Kkt 11 Al Kik5epa UT2_CRIUT2TIHEE 1.

Bl . FoE UT2_CR[UT2REN] = 1 B30 UT2_CRIUT2RINE 0, #dkidid RXD £
Yo U sERE, UT2_CRIUT2RINME 1, UT2_CRIUT2RBSJ/#iK 4 9 i ¥iE, UT2_ DR FEHHT 8 4z
HOEVE/

10.2.2.5 UART2 HIlfi&

UART2 Tl -
B UART2 Kik5e 1 A8 )G, Ak e Wriibr A UT2_CRIUT2TIRE (& 1
B UART2 #2058 1 HEEAM STOP (F 1A )5, Fllse b Wr s hrab Az UT2_CRIUT2RIAE/HE 1

V4.0 117 www.fortiortech.com



= Fortior Tech

- U=UBT= 3% FU6815 65 64

10.3 UART1 F1==8

10.3.1 UT_CR (0x98)

L 7 | 6 5 4 3 2 1 0
L HR MOD SM2 REN TBS RBS TI RI
Syt R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0

A KR iR

P B AL
00: fExX 0
(7:6] MOD 01: i1
10: X 2
11: 3
FAHLIE(E N 2 L[S
(5] SM2 0: FHLEE
1. ZHLEGE
AT S BE
[4] REN 0: Afife
1: ffifE

[3] TBS R 2 S 3 TR REEARE A 9 Af

(2] RBS B 2 53 FREERIEE 9 AL
B R I% 56 B W bR A
B
0: AR b

[1] TI Lo RA A
5.
0: 150
L A A
HHE P 5 B W S AR AT
B
0: AR b

(0] RI Lo RA A
=
0: 150
L: A A

10.3.2 UT_DR (0x99)

fr v | e | 5 | 4 | 3 | 2 | 1 | o
2 H UT DR
St R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
A B iR

Rk /B
B R s
[7:0] UT DR B
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vE: UARTI WEHEZE M2 2 A AN iU, KRB ey i, v DAY
RIBEFFEWCE YR . ROEFZh s REE S NTIARE e, g phas Hegis B A
RES N, AT PG AN 2 o o ] DA — AN kb A

10.3.3 UT_BAUD (0x9A, 0x9B)
UT BAUDH(0x9B)
Rr 15 14 13 12 11 | 10 | 9 | 8
. UART RX | UART TX _

&% | BAUD SEL e N RSV BAUD[11:8]

Byt R/W R/W R/W - R/W R/W R/W R/W
S 0 0 0 - 0 0 0 0
UT_BAUDL(0x9A)
fr 7 | e | 5 | 4 | 3 | 2 | 1 | o

KR BAUD[7:0]
eyt R/W R/W R/W R/W R/W R/W R/W R/W
S 1 0 0 1 1 0 1 1
[0A B Eip
fE A5 B
[15] BAUD SEL | 0: Affige
1: f#ifE
PRI M) R
[14] UARITNfVRX 0: AoffE
- 1: f#ifE
RIE I A E g
[13] UA%SG;X 0: AMifige
- 1: ffige
[12] RSV R
WRPR B E
[11:0] BAUD P = SYSCLK/(16/(1 + UT_BAUD[BAUD SEL]))/( UT BAUD[BAUD] + 1)
' 19 P42 9600, UT BAUD[BAUD SEL] = 0; M| UT BAUD[BAUD] =
(24M/16/9600/(1 + 0)) - 1 = 155, HI Ky 0x9B

10.4 UART2 F1F=8

10.4.1 UT2_CR (0xD8)

AL 7 | s 5 4 3 2 1 0
A2 FR UT2MOD UT2SM2 | UT2REN | UT2TB8 | UT2RB8 UT2TI UT2RI
et R/W R/W R/W R/W R/W R/W R/WO R/WO
SAH 0 0 0 0 0 0 0 0
WA ZR iR
P B AL
00: =0
[7:6] UT2MOD | 01: £z 1
10: £ 2
11: 503
BHLEE M2 HLEE LR
(5] UT2SM2 | 0: PANLIE(E
1: ZHLBEE
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AT N BE
[4] UT2REN | 0: Af#ige
1: ffgE

(3] UT2TB8 | #5832 5480 3 N RIS 9 1
(2] UT2RB8 | #5230 2 5550 3 N EIE RIS 9 17
HHE % 5 R W A AR AL
7
0: KK AW
(1] UT2TT | 1: RASWEL
5.
0: 750
1 RA B
FE B 5 B W S AR AL
B
0: AR A A B ]
(0] UT2RT | 1: KAWL

5.
0: J&0
1 KRB
10.4.2 UT2_DR (0x89)
Bt 7 | e | 5 | 4 | 3 | 2 | 1 | o
R UT2 DR
eyt R/W R/W R/W R/W R/W R/W R/W R/W
SAiE 0 0 0 0 0 0 0 0
A LR iR
RI% /B
B BRI
5 RIEMEE
[7:0] UT2 DR
VE: UART2 WOEHEZZ g8 i 2 AN EARMSL B, KEGE P ast pl, AT LAA
RIEFNFCE S . KB R e S NI RE R, BaUlgg phas K BEEE A
Re SN, DRI P AN 2% b s o] DA — AN kb i

10.4.3 UT2_BAUD (0x4042, 0x4043)

UT2_BAUDH(0x4042)
A 15 14 13 12 11 | 10 | 9 | 8
Z% | BAUD2 SEL UARTZ_RX | UART2 TX 14 pro 1pN BAUD2[11:8]

CINV CINY

HA R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0

UT2 BAUDL(0x4043)
(A 7 | e | 5 | 4 | 3 | 2 | 1 | o
42 Fx BAUD2[7:0]
R A R/W R/W R/W R/W R/W R/W R/W R/W
SAE 1 0 0 1 1 0 1 1
[A AR iR
[15] BAUD2 SEL | f47ifdifig
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0: Afiligg
1: f#ge
FUSR 1A g
[14] UAR;%&RX* 0: Afigg
1: ffife
RI% S A AE RE
[13] UAR;%&TX* 0: Afigg
1: ffife
UART2 H W {s R
[12] UART2TEN | 0: Afdige
1: ffife
BRI E
(11: 0] BAUD2 BRFE = SYSCLK/(16/(1 + UT2_BAUD[BAUD2_SELJ))/(UT2_BAUD[BAUD2] + 1)
’ 1 : P42 9600, UT2 BAUD[BAUD SEL] = 0; Il UT2 BAUD[BAUD2] =
(24M/16/9600/(1 + 0)) - 1 = 155, EJ4 0x9B
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11 MDU

11.1 MDU f&1¢

MDU &Mt E s, WPl CPU tRESERE Z/IZH . MDU 1R4RI%. FRik. =fik
A ARIEIEPCSHAN PID 125, MDU B n] DA [F] Ry A AR e b 2 U A LTS A5 AR AN
T

11.2 MDU 451

MDU HA LA :

B SRR A

m EfRE, > CPU il
B CRRDL RIS AR

16 LA 755 9

16 A 75 RiL (B HEERAF 1 17)
16 S5 e

32 11/16 fr TCAF 5 ik
R JER AT

AR (sin/cos )
S IED) R

PI/PID

YV V V V ¥V VYV V V

11.3 MDU Ih&EiR BB

11.3.1 #{EFRE

SEHL () MDU B {E iR

1. it  MDU_CR[MDUMOD]Z {7 %%, &+ MDU iz H A=

2. GEANBHR RN RHE T, BB MDU_CR[MDUSTA], #%# MDU [\t %5, JE5) MDU
5

3. Z:4% MDU_CR[MDUBUSY]fi#i{4:35 0;

e

m 7E{§i/1] MDU /i, 7EfCE MDU_CR[MDUSTALZ R, Siffifais s A At 5 4 8 A 52

o
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11.3.2 IZEZERAES 1 (€289 16 B FERE

*4 MDU_CR[MDUMOD] = 000 i, MDU i 4t f A 1 B 16 hidg
Firas, 43501 MULX_MA AT MULX_MB 5 A\ 16 478 7555 B8R E gt Fesifa . o5 SRS 211

VN

1

Sk, Wik 111

31 WA RTS8 LA —RARAR Y 32 A A A S HdE . 1Z8UEEE MULX_MC #2H.
R NM-1BEERER 1 ALK 16 A0A F7 5 RIEB N F A7 a1 & XL

PR TR MARHNE WMHPAS
MULx_MA ESA -
MULx MB TeHy -
MULx MC - et

11.3.3 16 (B HFS3FR;

4 MDU_CR[MDUMOD] =001 f, MDU A 16 i #F 59, Wk 1-2 i, 4> MULx_MA
AT MULX_MB 5\ 16 hi A fF 53R /E AR EReE . 45 7 MRS 2RI 31 A 75 5dE . 25
#5t MULx_MC L.

R 1-2 16 FiAT 75 oA T H AR I

BT BAKIARE BMHBAE
MULx_MA e -
MULx_MB FeH -
MULx_MC - et
11.3.4 16 M ERFSHEL

*4MDU_CR[MDUMOD] =010}, MDUN16AI A5 IE, Wk 11-3 fw, 40l 1a MULX_MA
HMULX_MB 5 A 16 A7 o5 Bl vl o e sl . 45 ROVMHFAF RN 32 e o8l . 28
ifit MULx_MC 25,

R 11-3 16 fL TSR T A AR I

R T MARHNE WMHRNE
MULx MA e —
MULx_MB TeX -
MULx_MC - Fe

11.3.5 32 {5i/16 (BT 28E

¥4 MDU_CR[MDUMOD] =011 I}, MDU 4 32 fi1/16 S FIEFF 5 ki, R 11-4 Fiow, 43511
DIVx_DA 1 DIVx_DB 5 A\ 32 i #iifr%. 16 frbp%i. 28R MRS 2N 32 M JERF5 Al 16 f7
TR TR %. miEd DIVx_DQ 38, #%usid DIVx_DR 2L,
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R -4 TR 5 BRiEE A T F AR IS

BT MARAE MR
DIVx DA G -
DIVx DB [ -
DIVx DQ - ]
DIVx DR - R
11.3.6 {KiEEREES
4 MDU_CR[MDUMOD] = 110 fi¥, MDU 4 LPF.
LPF it & AN
Vi =Ye1 + KX (X — Yieq)
/\EP ’

Yie: BEBE BB
Yi-1: B IRIIEBAE
K: JEP R

Xi: AR

Wik 11-5 s, Ut E Yo E—R A Ye-1 o8 32 AR5 E0E, BIAE XN 16 fi7
BRSHE, EHEARR KRN 16 AR 5. LPFX.Y BA Yi 1, LPFX K5 K, LPFx X 5 A
Xeo IBHEERN Yialid LPEx_Y 28K

£ 11-5 LPF #i0 R &8s 18 X

Wm s BAKAE BWHHOAE
LPFx X X, -
LPFx K K -
LPFx Y Yier I,

11.3.7 AR5 (sin/cos 11H)

4 MDU_CR[MDUMOD] = 100 iif, MDU JyAbrfkiie, aifd 11-1, Asbpekol il ATE x-y i T
(15> cosi SinFEHNTE X-y' B N2> coSon SiNo, X-y' il 5 x-y il 6 FAFE o
AEFRE IR B A N

c0s, =cos; X cos 8 — sin; X sin 0
sin, =cos; X sin @ + sin; X cos 0
Felf), 2 sini g O I, ARFREEHAZ R T A cos MIRAE I IE R 5L THEE, i ARDy:

€0s, =cos; X cos 0
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sin, =cos; X sin @

sin,

Sini 4 COS;

\ 4

COS, X'

11-1 AR FRES e

W 11-6 i, HANE cosi sin. OF R cosow Sinot2I N 16 f7 A 775 %¥E . 171 SCATx_COS
5 N cosi, SCATx SIN 5 N\ sin, SCATX_ THE S5 N 6, it H 5 5| coso Ml sin,. cos, i& it
SCATx_RES1 B, sinoifiit SCATx_RES2 5L

R 116 HARRI B SR B A7 2 (18 X
B Fra MARINE

SCATx_COS

COS;

KA

SCATx_SIN

Sin;

SCATx_THE

0

SCATx_RES1

COS,

SCATx_RES2

Sin,

11.3.8 RIEtDEREY

24 MDU_CR[MDUMOD] = 101 I}, MDU Jy/z IEV 6%
S 1E V) e H s AR S N ) IE A 52 A8 A A E R E A A . AN

U = /(Usin0)2 + (U cos )2

0= tan-1 Usino
=tan \Tcoso

L,
Usin®: [m & IE5% 77 &
Ucos6: [AIEIR5Z &
0: THE R EAE
U: tHE R e EE

\|

Wk 11-7 Fiow, HAE Ucosd. Usin6 Fi¥iHi{E U. 0318 16 B FF5%dE. 1 SCATx_COS
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5N Ucosf, SCATX_SIN S5 A Usin6, iHHAE U Al 6. U iEid SCATx_RES1 L, 6 it
SCATx_RES2 .

* 11-7 Atan H R 2 8310 & X

BIETFER MAKAE WHRHE
SCATx_COS Ucos 0 -
SCATx_SIN Usin 0 -
SCATx RES1 - U
SCATx RES2 - 0
11.3.9 PI/PID

11.3.9.1 PI/PID &7t

PUPID V4T 28 & —Fhkthiz bl as . MRARMmZER LG BRI md LR & 4 sl &, Fd
AT Gl AT . ERUIER RS, TSR R A B A%
Pl A5
Up =Ug_q + Kp X (Ey, — Ex_1) + Ki X Ey
PID 2 3:
Ug = Up_q + Kp X (B, — Ex_1) + Ki X Ey + Kd X (B, — 2 X Ex_q + Ex_3)

H,

Uk: 55 Kk TH SR sl &

Ura: 28 k- 1 IRTHE S H R =

Ek: 55 k U N 22 &

Ex1s Ex2: 55 k-1 58 k— 2 W 22 5

Kp. Ki. Kd: Vim0, for 25

Uk B KB PIx_UKMAX(x 4 0 ~ 3), #¢/IME A Plx_UKMIN

11.3.9.2 PI/PID 4514

B G

B CRZRIAM, AFRE

B ESEER PIX_UK 32 4

B CEREACN O JEiRBUE R

11.3.9.3 PI/PID 1#{Ei}BE

1. PUPID #EZ Bl T B e wIibth, B8 Ko, Kiv Kd HIME DL Uk ffe K/ ME
2. [gE %74 MDU_CR[MDUMODI N 111, HrRiki@ -5 #I0 0. 1 5 PIAR . el it5
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Bt 2. 34 PID #R; A& MDU_CR[MDUSTA], iki#itH ot msh PUPID 4,
b 407 MDU_CR[MDUBUSY]H 1 & 1.
3. A#MFEEL MDU_CRIMDUBUSYIfZ, A O I 8RiFESEMR, P45 R PIx_UK o #5.
4. BRELPIX_UK $RAGAE Rz il & .

BB PLKP REdER Y Q12, HRa A a8 Q15
B Pix_UKFl1 PIx_EK1 BRIAAL—IRIFE Ul Ee 5 PIx_EK1 F Plx_UK 37 58 T o 2s

FHOCHUE
B DS PSRRI, £ PLEHE S IRESEOMIMGI T UOEHSH. WA ARSI T
PIx_KP = KP; 1M1 Kp
PIx_KI = KI; 91 Ki
PIx_KD = KD; 91 Kd
Plx_UKMAX = UKMAX; Gl Tl oNE]
Plx_UKMIN = UKMIN; IRIRa A B /ME
PIx_EK1 = X; IRIAEAY, Ext
PIx_UKH =Y1; IRIEEA Uker 177 16 7
Plx_UKL =Y2; RGN Uker RIS 16 £i7
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11.4 MDU 1728

11.4.1 MDU_CR (0xC1)

(A

7

6 |

5

|

4

1

K

MDUBUSY

MDUSTA

MDUMOD

KA

R

R/W

R/W

R/W

R/W

R/W

R/W

R/W

pE0A N

0

0

0

0

0

Az

B

iR

(7]

MDUBUSY

MDU T4 AL

24 MDU_CR[6:3]"5 NHF, MDU j55h, ZALE 1 EE MDU 58 TAE

[6:3]

MDUSTA

B E MDU (U5 56, A VU FRITik e, St B ALIE B R BT ; 28 3l
&R, MDU FFh TAE
0001: J& S #.IT 0
0010: 5 i #HIT 1
0100: & A& #IE 2
1000: 7 & #C 3

[2:0]

MDUMOD

MDU 45 ik
000:
001:
010:
011:
100:

101:
110:

ERIRIPE
(ST e

111:

BRERIF 1AL 16 A0 775 Tkik
BHEHERAFEAR 16 MNE RS TE
16 A AT 5 ik
32 fi1/16 AL TERT 5 BRIk
AL FRE e (sin/cos 1)

PI. PID, PI A1 PID MBS sciE, 1HAEHFIT 0. 1 % PIR
X, THEEIE 2. 3% PID MR

11.4.2 MULO_MA (0xOFAO, OXOFA1)

MULO_MAH(0xOFAO)

i 15 | 14 | 13 | 12 | 11 | 10 9 8
A MULO _MA[15:8]
FA R/W R/W R/W R/W R/W R/W R/W R/W
XKEN 0 0 0 0 0 0 0 0
MULO MAL(0xOFA1)
hr 7 ] e | 5 4 | 3 [ 2 1 0
SRR MULO_MA[7:0]
A R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
(A ZR R
[15:0] | MULO MA | MULO HJ A B¥a 354, NaRiEwior s
11.4.3 MULO_MB (0xOFA2, 0x0FA3)
MULO_MBH(0x0FA2)
[0A 15 | 14 | 13 | 12 | 1 | 10 9 8
E4 MULO_MB[15:8]
HAY R/W R/W R/W R/W R/W R/W R/W R/W
LEDAE] 0 0 0 0 0 0 0 0
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MULO_MBL(0x0FA3)
A 7 | e | 5 | 4 [ 3 | 2 | 1 [ o
R MULO_MB[7:0]
HAY R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
(DA g4 iR
[15:0] | MULO MB | MULO K B ¥t4lE 277 a%, Jafeikitae s
11.4.4 MULO_MC (0x0FA4, 0xOFA5, 0xOFA6, 0x0FA7)
MULO_MCHH(OxOFA4)
Az 31 | 30 | 2 | 28 217 | 26 | 25 | 24
R MULO_MC[31:24]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
MULO_MCHL(0xOFA5)
o 23 | 22 | a1 20 | 19 | 18 | 17 | 16
R MULO_MC[13:16]
KM R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
MULO_MCLH(0xOFA6)
Az 5 | 14 | 13 | 12 | 1 | 10 | 9 | 8
KR MULO MC[15:8]
FA R/W R/W R/W R/W R/W R/W R/W R/W
S 0 0 0 0 0 0 0 0
MULO_MCLL(0xOFA7)
o 7 | e | 5 | 4 | 3 | 2 | 1 | o
SRR MULO MC[7:0]
Bt R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
fir £ iR
[31:0] | MULO MC | MULO ffj3fef2, MULO MCH Jyii 16 f7, MULO MCL J9{ik 16 £7
11.4.5 MUL1_MA (0x0F98, 0x0F99)
MUL1 MAH(0xOF98)
fr 15 14 | 13 | 12 | uu [ 10 | 9 | 8
L FK MUL1 MA[15:8]
Bt R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
MUL1_ MAL(0x0F99)
bz 7 6 | 5 | 4 | 3 | 2 | 1 | o
2 FR MUL1 _MA[7:0]
HAY R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
AL E2 iR
[15:0] | MUL1 MA | MUL1 ) A R ar e 8%, NIRIERI 9 3L
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11.4.6 MUL1_MB (0x0F9A, 0x0F9B)

MUL1_ MBH(0xOF9A)
DA 5 | 14 | 13 | 12 | u | 10 | 9 8
4 HR MUL1 MB[15:8]
St R/W R/W R/W R/W R/W R/W R/W R/W
=EDAEN 0 0 0 0 0 0 0 0
MUL1 MBL(0xOF9B)
Az 7 | e | s | 4 | 3 | 2 | 1 0
B4 MUL1 MB[7:0]
HA R/W R/W R/W R/W R/W R/W R/W R/W
=EDAEN 0 0 0 0 0 0 0 0
iz LR Eiipy
[15:0] | MUL1 MB | MUL1 [¥) B #¥Ear /748, NIRIERI TS
11.4.7 MUL1_MC (0x0F9C, 0xO0F9D, 0xOF9E, 0x0F9F)
MUL1 MCHH(0xOF9C)
Az 31 | 30 | 2 | 28 | 27 | 2 | 2 24
R MUL1 MC[31:24]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
S 0 0 0 0 0 0 0 0
MUL1_ MCHL(0xOF9D)
o 23 | 22 | 21 | 20 | 19 | 18 | 17 16
HHR MUL1_MC[23:16]
Bt R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
MUL1 MCLH(0xOF9E)
VA 15 | 14 | 13 [ 12 | 11 | 10 | 9 8
KR MUL1 MC[15:8]
FKA R/W R/W R/W R/W R/W R/W R/W R/W
EDAIEN 0 0 0 0 0 0 0 0
MUL1 MCLL(0xOF9F)
fr 7 | e | 5 | 4 | 3 | 2 | 1 0
AR MUL1 MC[7:0]
Bt R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
(A E4S R
[31:0] | MUL1 MC | MUL1 ffJ3RA%, MUL1 MCH A7 16 fi7, MUL1 MCL A 16 f7
11.4.8 MUL2_MA (0x0F40, 0x0F41)
MUL2_MAH(0xOF40)
Az 15 | 14 | 13 | 12 | 11 | 10 [ 9 8
L FK MUL2 MA[15:8]
KA R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
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MUL2_ MAL(0x0F41)
A 7 | e | 5 | 4 | 3 [ 2 [ 1 [ o
K HR MUL2 MA[7:0]
HAY R/W R/W R/W R/W R/W R/W R/W R/W
SALE 0 0 0 0 0 0 0 0
AL E40S iR
[15:0] | MUL2 MA | MUL2 {J A B¥E 354748, N wiare s
11.4.9 MUL2_MB (0x0F42, 0x0F43)
MUL2 MBH(0x0F42)
Az 5 | 14 | 13 | 12 | u [ 10 [ 9 [ 8
K HR MUL2 MB[15:8]

57 R/W R/W R/W R/W R/W R/W R/W R/W
LA 0 0 0 0 0 0 0 0
MUL2 MBL(0x0F43)
fr 7 | e | 5 | 4 | 3 | 2 | 1 | o

R MUL2_MB[7:0]
FH R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
(A E4s iR
[15:0] | MUL2 MB | MUL2 () B ¥l Zi 7728, NI Tfe%k
11.4.10 MUL2_MC (0x0F44, 0x0F45, 0x0F46, 0x0F47)
MUL2 MCHH(0xOF44)
fir 31 | 30 [ 29 28 217 | 26 | 25 | 24
HHR MUL2 _MC[31:24]

HAY R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
MUL2 MCHL(0xOF45)

(VA 23 | 2 | 2 20 | 19 | 18 | 17 | 1e

B4 MUL2 MC[23:16]

FA R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
MUL2 MCLH(0xOF46)
fr 15 | 14 | 13 [ 12 | 1 | 1w [ 9 | 8

S FK MUL2 MC[15:8]

KA R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
MUL2 MCLL(0xOF47)
bz 7 | e | s | 4 | 3 | 2 | 1 | o

R MUL2_MC[7:0]

HAY R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
AL B iR

[31:0] | MUL2 MC | MUL2 f¥j3ef2, MUL2 MCH Jyi 16 iz, MUL2 MCL MAE 16 fir
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11.4.11 MUL3_MA (0xOF38, 0xOF39)

MUL3_MAH(0xOF38)
DA 5 | 14 | 13 | 12 | u | 1w | 9 | 8
B MUL3 MA[15:8]
57 R/W R/W R/W R/W R/W R/W R/W R/W
=EDAEN 0 0 0 0 0 0 0 0
MUL3_MAL(0x0F39)
Az 7 | e | s | 4 | 3 [ 2 | 1 | o
B4 MUL3 MA[7:0]
HAY R/W R/W R/W R/W R/W R/W R/W R/W
=EDAEN 0 0 0 0 0 0 0 0
iz g iR
[15:0] MUL3 MA | MUL3 ) A B¥a 25 474, NI waRe %

11.4.12 MUL3_MB (0xOF3A, 0x0F3B)

MUL3_MBH(0xOF3A)
Az 5 | 14 | 13 | 12 | u [ 10 [ 9 [ 8
2R MUL3 MB[15:8]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
S 0 0 0 0 0 0 0 0
MUL3_MBL(0xOF3B)
e 7 | e | 5 | 4 | 3 | 2 | 1 | o
2R MUL3 MB[7:0]
Bt R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
(A £ iR
[15:0] MUL3 MB | MUL3 [ B 3(dli 27 47 4%,  afeikiriafe s

11.4.13 MUL3_MC (0xO0F3C, 0x0F3D, 0xOF3E, 0xOF 3F)

MUL3_MCHH(0xOF3C)
i 31 | 30 | 20 | 28 | 21 | 26 | 25 | 24
AR MUL3_MC[31:24]
KA R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
MUL3_MCHL(0xOF3D)
[0A 23 | 22 | 2t | 20 | 19 | 18 | 171 | 16
R MUL3_MC[23:16]
K R/W R/W R/W R/W R/W R/W R/W R/W
BAE 0 0 0 0 0 0 0 0
MUL3_MCLH(0xOF3E)
Az 5 | 1 | 13 | 12 | u | 10 | 9 [ 8
kS MUL3 MC[15:8]
KA R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
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MUL3_MCLL(0xOF3F)
A 7 | e | 5 | 4 | 3 | 2 1 | o
R MUL3 MC[15:8]
e R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
(DA g4 iR
[31:0] | MUL3_MC | MUL3 f¥J3fefH, MUL3_MCH v 16 47, MUL3 MCL A& 16 47
11.4.14 DIVO_DA (0x0F8C, 0xOF8D, 0xOF8E, 0x0F8F)
DIVO_DAHH(0xOFS8C)
Az 31 | 30 | 2 | 28 | 21 | 2 25 | 24
R DIVO DA[31:24]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
DIVO_DAHL(0xOF8D)
fr 23 | 22 | 22 | 20 | 19 | 18 17 | 16
4R DIVO DA[23:16]
gy R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
DIVO DALH(0xOFSE)
Az 5 | 14 | 13 | 12 | 11 | 10 9 | 8
KR DIVO DA[15:8]
FKA R/W R/W R/W R/W R/W R/W R/W R/W
S 0 0 0 0 0 0 0 0
DIVO_DALL(0xOFSF)
fir 7 | e | 5 | 4 | 3 | 2 1 | o
AR DIVO DA[7:0]
Bt R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
fir £ R
[31:0] | DIVO DA | DIVO H#%k:%, DIVO DAH A7 16 fi7, DIVO DAL A 16 fif
11.4.15 DIVO_DB (0x0F90, 0x0F91)
DIVO_DBH(0x0F90)
fr 15 | 14 13 | 12 | 11 | 10 9 | 8
S HR DIVO DB[15:8]
KA R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
DIVO DBL(0x0F91)
bz 7 | 6 5 | 4 | 3 | 2 1 | o
2 FR DIVO DB[7:0]
ey R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
AL E2 iR
[15:0] | DIVO DB | DIVO i) B Bdi 25 /785, NERIEIIBRAL
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11.4.16 DIV0O_DQ (0x0F92, 0x0F93, 0x0F94, 0x0F95)

DIVO DQHH(0x0F92)
DA 31 | 30 | 29 28 | 21 | 2 25 24
4 HR DIVO DQ[31:24]
S| R/W R/W R/W R/W R/W R/W R/W R/W
=EDAEN 0 0 0 0 0 0 0 0
DIVO DQHL(0x0F93)
fir 23 | 22 | 21 [ 20 [ 19 [ 18 17 16
AR DIVO_DQ[23:16]
HA R/W R/W R/W R/W R/W R/W R/W R/W
=EDAEN 0 0 0 0 0 0 0 0
DIVO DQLH(0x0F94)
fr 15 | 14 | 13 12 11 | 10 9 8
KR DIVO_DQ[15:8]
Sy R/W R/W R/W R/W R/W R/W R/W R/W
EAEN 0 0 0 0 0 0 0 0
DIVO DQLL(0x0F95)
Az 7 ] e | 5 | 4 | 3 [ 2 1 0
2R DIVO_DQ[7:0]
gy R/W R/W R/W R/W R/W R/W R/W R/W
LEDALE] 0 0 0 0 0 0 0 0
fir E4 iR
[31:0] |DIVO DQ[31:0] | DIVO f#75, DIVO DQH 247 16 fi7, DIVO DQL N1 16 fi7
11.4.17 DIVO_DR (0x0F96, 0x0F97)
DIVO DRH(0x0F96)
(VA 5 | 14 | 13 | 12 | 1 | 1w | 9 | 8
HHR DIVO DR[15:8]
ey R/W R/W R/W R/W R/W R/W R/W R/W
S 0 0 0 0 0 0 0 0
DIVO_ DRL(0x0F97)
fz 7 | e | 5 | 4 | 3 | =2 1 0
AR DIVO DR[7:0]
Bt R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
(A E4S iR
[15:0] | DIVO DR | DIVO 4%k
11.4.18 DIV1_DA (0x0F80, 0x0F81, 0x0F82, 0x0F83)
DIV1 DAHH(0xOF80)
Az 31 | 30 | 20 [ 28 | 21 | 26 25 24
S FK DIV1 DA[31:24]
KA R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
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DIV1 DAHL(0xOF81)
fir 23 | 22 [ 21 | 20 | 19 | 18 17 [ 16
R DIV1 _DA[23:16]
e R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
DIV1 DALH(0xOF82)
DA 15 | 14 | 13 12 11 | 10 9 | 8
4 HR DIV1 DA[15:8]
S| R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
DIV1 DALL(0xOF83)
Az 7 ] e | 5 | 4 | 3 | 2 1 | o
K HR DIV1 DA[7:0]
KM R/W R/W R/W R/W R/W R/W R/W R/W
LEDAE] 0 0 0 0 0 0 0 0
iz LR Eiipy
[31:0] | DIV1_DA | DIV1 f#kF2%, DIVI DA i 16 £z, DIVI DA A 16 £f
11.4.19 DIV1_DB (0x0F84, 0x0F85)
DIV1 DBH(0x0F84)
Az 15 14 13 | 12 | 11 | 10 9 | 8
KR DIV1 DB[15:8]
ey R/W R/W R/W R/W R/W R/W R/W R/W
S 0 0 0 0 0 0 0 0
DIV1 DBL(0Ox0F85)
fir 7 6 5 | 4 | 3 | 2 1 | o
SRR DIV1 DB[7:0]
Bt R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
fir £ iR
[15:0] | DIV1_DB | DIVI i) B B¥i a5 f78%, NERILIIBREL
11.4.20 DIV1_DQ (0x0F86, 0x0F87, 0x0F88, 0x0F89)
DIV1 DQHH(0xOF86)
o 31 | 30 | 29 | 28 | 21 | 2 25 | 24
kS DIV1 DQ[31:24]
KA R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
DIV1 DQHL(0xOF87)
iz 23 | 22 | 2t | 20 19 | 18 17 | 16
AR DIV1_DQ[23:16]
ey R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
DIV1 DQLH(0xOF88)
[0A 15 | 14 | 13 | 12 | 1u | 10 9 | 8
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4 HR DIV1 DQ[15:8]
e R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
DIV1 DQLL(0x0F89)
Az 7 6 | 5 | 4 | 3 | 2 1 | o
B DIV1_DQ[7:0]
St R/W R/W R/W R/W R/W R/W R/W R/W
=EDAEN 0 0 0 0 0 0 0 0
(A b4 iR
[31:0] | DIVLI DQ | DIV1 f%§, DIVI DQH Jyrs 16 fi7, DIV1 DQL SN 16 fif
11.4.21 DIV1_DR (0x0F8A, 0x0F8B)
DIV1 DRH(0xOF8A)
Az 15 14 | 13 | 12 | 11 | 10 9 | 8
KR DIV1 DR[15:8]
KM R/W R/W R/W R/W R/W R/W R/W R/W
LEDALE] 0 0 0 0 0 0 0 0
DIV1 DRL(0OxOF8B)
A 7 6 | 5 | a4 | 3 | 2 1 | o
R DIV1 DR[7:0]
A R/W R/W R/W R/W R/W R/W R/W R/W
HAE 0 0 0 0 0 0 0 0
fir £ iR
[15:0] | DIV1 DR | DIVI &%
11.4.22 DIV2_DA (0x0F2C, 0x0F2D, 0x0F2E, 0x0F2F)
DIV2 DAHH(0xO0F2C)
(VA 31 30 | 2 | 28 | 21 | 2 25 | 24
SRR DIV2 DA[31:24]
Bt R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
DIV2 DAHL(0xOF2D)
fir 23 22 | 21 | 20 | 19 [ 18 17 | 16
R DIV2 DA[23:16]
ey R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
DIV2 DALH(0xOF2E)
[0A 15 14 | 13 | 12 | 1 | 10 9 | 8
S HR DIV2 DA[15:8]
ey R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
DIV2 DALL(0xOF2F)
(A 7 6 | 5 | 4 | 3 | 2 1 | o
S HR DIV2 DA[7:0]
KA R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
(A E4s ik
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| [31:0] [ DIV2 DA [ DIV2 fIB%, DIV2 DA Ay 16 £, DIV2 DA J1 16 fi

11.4.23 DIV2_DB (0x0F30, 0x0F31)

DIV2 DBH(0x0F30)
e 5 | 14 | 13 | 12 | 1 | 10 9 | 8
R DIV2 DB[15:8]
St R/W R/W R/W R/W R/W R/W R/W R/W
=EDAEN 0 0 0 0 0 0 0 0
DIV2 DBL(0x0F31)
hr 7 ] e | 5 | 4 | 3 | 2 1 [ o
kS DIV2 DB[7:0]
A R/W R/W R/W R/W R/W R/W R/W R/W
EKLEN 0 0 0 0 0 0 0 0
(A B4 iR
[15:0] | DIV2 DB | DIV2 [ B B & F2%, NERIEMIS%
11.4.24 DIV2_DQ (0x0F32, 0x0F33, 0x0F34, 0x0F35)
DIV2 DQHH(0xOF32)
fr 31 | 30 | 29 | 28 | 21 | 26 25 | 24
kS DIV2 DQ[31:24]
Sy R/W R/W R/W R/W R/W R/W R/W R/W
EKLEN 0 0 0 0 0 0 0 0
DIV2 DQHL(0xOF33)
fir 23 | 22 | 22 | 20 | 19 | 18 17 | 16
4R DIV2 DQ[23:16]
FA R/W R/W R/W R/W R/W R/W R/W R/W
EDAIEN 0 0 0 0 0 0 0 0
DIV2 DQLH(0xOF34)
(VA 5 | 14 | 13 | 12 | 11 | 10 9 | 8
2R DIV2 DQ[15:8]
Bt R/W R/W R/W R/W R/W R/W R/W R/W
EX0KEN 0 0 0 0 0 0 0 0
DIV2 DQLL(0xOF35)
fir 7 | e | 5 | 4 | 3 | 2 1 | o
2 FR DIV2 DQ[7:0]
FAY R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
AL E2 iR
[31:0] | DIV2 DQ | DIV2 7, DIV2 DQH Jy7& 16 fi7, DIV2 DQL N 16 fir
11.4.25 DIV2_DR (0x0F36, 0x0F37)
DIV2 DRH(0x0F36)
fr 15 | 14 | 13 | 12 | 1 | 10 9 | 8
R DIV2 DR[15:8]
HAY R/W R/W R/W R/W R/W R/W R/W R/W
=XAEN 0 0 0 0 0 0 0 0
DIV2 DRL(0x0F37)
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DA 7 6 | 5 [ 4 | 3 2 1 | o
KR DIV2 DR[7:0]
HA R/W R/W R/W R/W R/W R/W R/W R/W
S 0 0 0 0 0 0 0 0
(DA g4 iR
[15:0] | DIV2 DR | DIV2 fI&%k
11.4.26 DIV3_DA (0x0F20, 0x0F21, 0x0F22, 0x0F23)
DIV3 DAHH(0xOF20)
[0A 31 | 3 | 20 | 28 | 21 26 25 | 24
R DIV3 DA[31:24]
Sy R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
DIV3 DAHL(0xOF21)
fr 23 | 22 | 21 | 20 | 19 18 17 | 16
SR DIV3 DA[23:16]
gy R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
DIV3 DALH(0xO0F22)
Az 5 | 14 | 13 | 12 | 1 10 9 | 8
K HR DIV3 DA[15:8]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
S 0 0 0 0 0 0 0 0
DIV3 DALL(0xOF23)
fir 7 | 6 | 5 | 4 | 3 2 1 | o
A DIV3 DA[7:0]
Bt R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
(A £ iR
[31:0] | DIV3 DA | DIV3 HI#%i%, DIV3 DAH A7 16 fi7, DIV3 DAL Ak 16 fif

11.4.27 DIV3_DB (0x0F24, 0x0F25)

DIV3 DBH(0x0F24)
I5A 15 | 14 | 13 | 12 | 11 | 10 | 9 8
R DIV3 DB[15:8]
Bt R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
DIV3 DBL(0x0F25)
[0A 7 6 | 5 | 4 | 3 [ 2 [ 1 0
R DIV3 DB[7:0]
ey R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
AL E2 iR
[15:0] | DIV3 DB | DIV3 [ B & A72%, NERIEMIIEL
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11.4.28 DIV3_DQ (0x0F26, 0x0F27, 0x0F28, 0x0F29)

DIV3 DQHH(0xO0F26)
DA 31 | 3 | 2 | 28 | o1 26 25 | 24
4 HR DIV3 DQ[31:24]
St R/W R/W R/W R/W R/W R/W R/W R/W
=EDAEN 0 0 0 0 0 0 0 0
DIV3_ DQHL(0xO0F27)
fir 23 | 2 [ 21 | 20 | 19 18 17 | 16
AR DIV3 DQ[23:16]
HA R/W R/W R/W R/W R/W R/W R/W R/W
=EDAEN 0 0 0 0 0 0 0 0
DIV3_DQLH(0x0F28)
e 15 | 14 | 13 [ 12 11 10 9 | 8
KR DIV3 DQ[15:8]
v R/W R/W R/W R/W R/W R/W R/W R/W
EAEN 0 0 0 0 0 0 0 0
DIV3 DQLL(0x0F29)
Az 7 | e | 5 | a4 | 3 2 1 | o
2R DIV3 DQL7:0]
gy R/W R/W R/W R/W R/W R/W R/W R/W
LEDALE] 0 0 0 0 0 0 0 0
fir E4 iR
[31:0] | DIV3 DQ | DIV3 (5, DIV3 DQH A& 16 £, DIV3 DQL M1 16 fir
11.4.29 DIV3_DR (0x0F2A, 0x0F2B)
DIV3 DRH(0xOF2A)
(VA 5 | 14 | 13 | 12 | 1 10 9 | 8
HHR DIV3 _DR[15:8]
ey R/W R/W R/W R/W R/W R/W R/W R/W
S 0 0 0 0 0 0 0 0
DIV3 DRL(0x0F2B)
fz 7 | e | 5 | 4 | 3 2 1 [ o
AR DIV3 DR[7:0]
Bt R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
(A E4S iR
[15:0] | DIV3 DR | DIV3 &%k
11.4.30 SCAT0_COS (0x0F16, 0x0F17)
SCATO COSH(0xO0F16)
Az 15 | 14 | 13 | 12 | 1 10 9 | 8
4T SCATO_CO0S[15:8]
KA R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
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SCATO_COSL(0x0F17)
Az 7 | s 5 | 4 | 3 | 2 | 1 | o
ZFR SCATO CO0S[15:8]
et R/W R/W R/W R/W R/W R/W R/W R/W
HEAE 0 0 0 0 0 0 0 0
AL B Eiip
[15:0] | SCATO COS | SCATO BT SIN/COS. ATAN Bz [ COS A
11.4.31 SCATO_SIN (0x0F18, 0x0F19)
SCATO_SINH(0xOF18)
Az 15 | 14 13 | 12 | 11 | 1w | 9 | 8
SR SCATO _SIN[15:8]
2T R/W R/W R/W R/W R/W R/W R/W R/W
HEAE 0 0 0 0 0 0 0 0
SCATO_SINL(0x0F19)
fir 7 | 6 5 | 4 | 3 | 2 | 1 ]| o
G SCATO SIN[7:0]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
HEAE 0 0 0 0 0 0 0 0
YA 2R Eiipy
[15:0] | SCATO SIN | SCATO BT SIN/COS. ATAN X[ SIN #i A\
11.4.32 SCATO0_THE (0x0F1A, 0x0F1B)
SCATO THEH(OxXOF1A)
fir 15 | 14 13 | 12 | 11 ] 1w | 9 8
A SCATO THE[15:8]
et R/W R/W R/W R/W R/W R/W R/W R/W
HEAE 0 0 0 0 0 0 0 0
SCATO THEL(0xOF1B)
fir 7 6 | 5 [ 4«4 | 3 [ 2 | 1 | o
SR SCATO THE[7:0]
R R/W R/W R/W R/W R/W R/W R/W R/W
RA N 0 0 0 0 0 0 0 0
A B Eiip
[15:0] | SCATO THE | SCATO 5% SIN/COS #£zUf#) THE %y A\
11.4.33 SCAT0_RES1 (0x0F1C, 0x0F1D)
SCATO_RES1H(0xOF1C)
A 15 14 | 13 | 12 | 1 | 1w | 9 [ 8
A FK SCATO RES1[15:8]
ey R/W R/W R/W R/W R/W R/W R/W R/W
R A (=N 0 0 0 0 0 0 0 0
SCATO RESIL(0xOF1D)
fr T | 6 5 | 4 | 3 | 2 [ 1 [ o
LR SCATO RES1[7:0]
KA RW ] R RW | RW | RN [ RN | RA | RW
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gt | o | o | o [ o [ o [ o T o T o
fr &R iR

[15:0] | SCATO RESI | SCATO HiyG SIN/COS #E= ¥ COS # i, ATAN #E AU H:

11.4.34 SCAT0_RES2 (0xOF1E, 0xOF1F)

SCATO RES2H(0xOF1E)
DA 5 | 14 | 13 | 12 | 11 [ 1w | 9 | 8
£ SCATO RES2[15:8]

Y R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
SCATO RES2L(0xOF1F)

Az 7 ] e | 5 | 4 | 3 | 2 | 1 | o

B4 SCATO RES2[7:0]

et} R/W R/W R/W R/W R/W R/W R/W R/W
LEDALE] 0 0 0 0 0 0 0 0
iz g Eiipy

[15:0] | SCATO_RES2 | SCATO .yt SIN/COS #&Cf) SIN 4, ATAN #5xR 0% H

11.4.35 SCAT1_COS (0x0F0C, 0x0F0D)

SCAT1 _COSH(0x0F0C)
Az 5 | 14 | 13 | 12 | 1 | 1w | 9 | 8
ZFR SCAT1 COS[15:8]
ey R/W R/W R/W R/W R/W R/W R/W R/W
EDAIEN 0 0 0 0 0 0 0 0
SCAT1_COSL(0xOFOD)
fir 7 5 | 4 3 | 1 | o
R SCAT1_COS[7:0]
Bt R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
(A 2R iR
[15:0] | SCAT1 COS | SCATI Hju SIN/COS. ATAN #=[¥) COS i A
11.4.36 SCAT1_SIN (0xOFOE, 0x0FOF)
SCAT1_SINH(0xOFOE)
fr 15 | 14 13 | 12 | 11 | 10 9 | 8
S FK SCAT1 SIN[15:8]
R R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
SCAT1_SINL(0xOFOF)
bz 7 | 6 5 | 4 | 3 | 2 1 | o
R SCAT1_SIN[7:0]
ey R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
AL B iR
[15:0] | SCAT1 SIN | SCATI BEyT SIN/COS. ATAN ACf# SIN # A\
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SCAT1_THEH(0xO0F10)
DA 15 | 1 | 13 | 12 | 11 | 10 9 8
4 HR SCAT1 THE[15:8]
57 R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
SCAT1 THEL(0xOF11)
Az 7 | e | s | 4 | 3 [ 2 1 0
B4 SCAT1_THE[7:0]
HA R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
iz LR Eiipy
[15:0] | SCAT1 THE | SCATI #.7G SIN/COS #EzUf THE A
11.4.38 SCAT1_RES1 (0x0F12, 0x0F13)
SCAT1 RESIH(0xOF12)
Az 15 | 14 | 13 | 12 | 11 [ 10 9 8
B4 SCAT1 RES1[15:8]
Bt} R/W R/W R/W R/W R/W R/W R/W R/W
LEDALE] 0 0 0 0 0 0 0 0
SCAT1 RESIL(0xOF13)
fir 7 ] e | 5 | 4 | 3 | 2 1 0
2R SCAT1 RES1[7:0]
Bt} R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
(A £ iR
[15:0] | SCAT1_RES1 | SCAT1 ¥yt SIN/COS HEx[#) COS Hrti, ATAN R U
11.4.39 SCAT1_RES2 (0x0F14, 0x0F15)
SCAT1 RES2H(0xOF14)
fir 15 | 14 | 13 | 12 | 11 | 10 | 9 8
ZFR SCAT1 RES2[15:8]
Bt} R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
SCAT1 RES2L(0xOF15)
hr 7 | e | s 4 3 | 2 1 0
ki SCAT1 RES2[7:0]
ey R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
AL £ 7 iR
[15:0] | SCAT1_RES2 | SCATI1 H.7G SIN/COS #=H SIN 4y, ATAN #5311 0% H
11.4.40 SCAT2_COS (0x0F02, 0x0F03)
SCAT2_COSH(0x0F02)
DA 15 | 14 | 13 | 12 | 11 | 10 9 8
B4 SCAT2 CO0S[15:8]
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KA R/W R/W R/W R/W R/W R/W R/W R/W
HEAE 0 0 0 0 0 0 0 0
SCAT2_COSL(0x0F03)
Az 7 | e | s | 4 | 3 [ 2 | 1 | o
ZFR SCAT2_CO0S[7:0]
KA R/W R/W R/W R/W R/W R/W R/W R/W
pRDA[El 0 0 0 0 0 0 0 0
AL B Eiip
[15:0] | SCAT2 COS | SCAT2 BT SIN/COS. ATAN A= COS #iA
11.4.41 SCAT2_SIN (0x0F04, 0x0F05)
SCAT2_SINH(0x0F04)
Az 5 | 14 | 13 | 12 | 1 | 1w | 9 | 8
SR SCAT2_SIN[15:8]
eyt R/W R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0
SCAT2_SINL(0x0F05)
fr 7 | e | 5 | 4 | 3 | 2 | 1 | o
SR SCAT2_SIN[7:0]
A R/W R/W R/W R/W R/W R/W R/W R/W
HEAE 0 0 0 0 0 0 0 0
(A ZR Eiip
[15:0] | SCAT2_SIN | SCAT2 .G SIN/COS. ATAN A=) SIN #6r A\
11.4.42 SCAT2_THE (0x0F06, 0x0F07)
SCAT2_THEH(0xOF06)
fir 5 | 14 | 13 | 12 | 1 | 1w | 9 | 8
SR SCAT2 THE[15:8]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
HEAE 0 0 0 0 0 0 0 0
SCAT2 THEL(0x0F07)
fir 7 | e | 5 | 4 | 3 [ 2 | 1 | o
A SCAT2 THE[7:0]
ey R/W R/W R/W R/W R/W R/W R/W R/W
=RA N 0 0 0 0 0 0 0 0
AL B Eip
[15:0] | SCAT2 THE | SCAT2 BAjT SIN/COS #Ex{ /1 THE %y A
11.4.43 SCAT2_RES1 (0x0F08, 0x0F09)
SCAT2_ RES1H(0xOF08)
o 15 14 | 13 | 12 | 11 | 10 9 8
LFR SCAT2 RES1[15:8]
et} R/W R/W R/W R/W R/W R/W R/W R/W
RA N 0 0 0 0 0 0 0 0
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SCAT2 RES1L(0x0F09)
Az 7 | e | s | 4 | 3 | 2 | 1 0
ZFR SCAT2_RES1[7:0]
R R/W R/W R/W R/W R/W R/W R/W R/W
HEAE 0 0 0 0 0 0 0 0
AL B Eiip
[15:0] | SCAT2 RESI | SCAT2 BT SIN/COS #iz[ COS %, ATAN Azl U
11.4.44 SCAT2_RES2 (0x0F0A, 0x0F0B)
SCAT2 RES2H(0x0F0A)
Az 5 | 14 | 13 | 12 | 1 | 10 [ 9 8
SR SCAT2 RES[15:8]
H R/W R/W R/W R/W R/W R/W R/W R/W
HEAE 0 0 0 0 0 0 0 0
SCAT2_RES2L(0xOFOB)
fir 7 | e | 5 | 4 | 3 | 2 | 1 0
G SCAT2 RES[7:0]
A R/W R/W R/W R/W R/W R/W R/W R/W
HEAE 0 0 0 0 0 0 0 0
YA 2R £
[15:0] | SCAT2 RES2 | SCAT2 EE 75 SIN/COS #E= [ SIN #rH, ATAN [ 0% H
11.4.45 SCAT3_COS (0x0EF8, 0x0EF9)
SCAT3_COSH(OxOEFS)
fir 15 | 14 | 13 | 12 | 1 | 10 | 9 8
A SCAT3 C0S[15:8]
A R/W R/W R/W R/W R/W R/W R/W R/W
HEAE 0 0 0 0 0 0 0 0
SCAT3_COSL(0x0EF9)
A 7 ] e | 5 | 4 [ 3 [ 2 | 1 0
SR SCAT3 CO0S[7:0]
A R/W R/W R/W R/W R/W R/W R/W R/W
RA N 0 0 0 0 0 0 0 0
A ZR Eiip
[15:0] | SCAT3 COS | SCAT3 BT SIN/COS. ATAN EEzX [ COS #i A
11.4.46 SCAT3_SIN (0xO0EFA, 0x0EFB)
SCAT3_SINH(OxXOEFA)
A 15 [ 14 | 13 [ 12 | u [ 10 9 8
A FK SCAT3 SIN[15:8]
KA R/W R/W R/W R/W R/W R/W R/W R/W
R A (=N 0 0 0 0 0 0 0 0
SCAT3_SINL(OxOEFB)
fr 7 | e | 5 | a4 | 3 | 2 | 1 0
LR SCAT3 SIN[7:0]
KA RW [ rw | rW | RW | RW | RW [ RW R/W
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gfefs | o [ o | o [ o | o | o | o [ o

fr &R iR
[15:0] | SCAT3_SIN | SCAT3 ®.jG SIN/COS. ATAN #E=( ) SIN %\

11.4.47 SCAT3_THE (0x0EFC, 0x0EFD)

SCAT3_THEH(OxOEFC)
DA 15 | 14 13 | 12 | 11 | 10 9 | 8
B SCAT3_THE[15:8]
S R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
SCAT3_THEL(OxOEFD)
Az 7 ] s 5 | 4 | 3 | 2 1 | o
2R SCAT3 THE[7:0]
Syt R/W R/W R/W R/W R/W R/W R/W R/W
LEDALE] 0 0 0 0 0 0 0 0
iz LR Eiipy
[15:0] | SCAT3 THE | SCAT3 #.75 SIN/COS #=X () THE %y A\
11.4.48 SCAT3_RES1 (0xO0EFE, 0Xx0EFF)
SCAT3_RES1H(0xOEFE)
fr 15 4 | 13 | 12 | 1 [ 10 | 9 | 8
AR SCAT3 RES1[15:8]
FKA R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
SCAT3_RESI1L(0xOEFF)
fir 7 | 6 5 4 3 | 2 1 | o
R SCAT3 RES1[7:0]
Bt R/W R/W R/W R/W R/W R/W R/W R/W
=EDAIEN 0 0 0 0 0 0 0 0
A E4S iR
[15:0] | SCAT3_RES1 | SCAT3 #.jt SIN/COS X COS %, ATAN #ixlfuUhH
11.4.49 SCAT3_RES2 (0x0F00, 0x0F01)
SCAT3_RES2H(0x0F00)
fr 15 | 14 13 | 12 | 11 [ 10 9 | 8
R SCAT3 RES[15:8]
A R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
SCAT3_RES2L(0x0F01)
bz T | 6 5 | 4 | 3 | 2 1 | o
£ SCAT3 RES[7:0]
ey R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
AL AR iR
[15:0] | SCAT3 RES2 | SCAT3 Byt SIN/COS #xUfy SIN faytt, ATAN il fi0%
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11.4.50 LPFO0_K (0xOFDO, 0x0FD1)

LPFO_KH(0xOFDO)
A 15 | 14 [ 13 [ 12 | 1 | 10 [ 9 | 8
B LPFO K[15:8]
St R/W R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0
LPFO_KL(0xOFD1)
fr 7 ] e | 5 [ 4 | 3 | 2 | 1 | o
K HR LPFO K[7:0]
HA R/W R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0
A g Eiipy
[15:0] | LPFO K[15:0] | LPFO i K %y A\

11.4.51 LPFO0_X (0x0FD2, 0x0FD3)

LPFO_XH(0xOFD2)
fr 5 | 14 | 13 [ 12 | 1 | 1w | 9 [ 8
R LPFO X[15:8]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
XDAE] 0 0 0 0 0 0 0 0
LPFO_XL(0xOFD3)
fr 7 | e | 5 | 4 | 3 | 2 | 1 | o
A LPFO_X[7:0]
Bt R/W R/W R/W R/W R/W R/W R/W R/W
=EDAIEN 0 0 0 0 0 0 0 0
A £ iR
[15:0] | LPFO _X[15:0] | LPFO [¥) X %A\

11.4.52 LPFO0_Y (0x0FD4, 0xOFD5, 0x0FD6, 0x0FD7)

LPFO_YHH(0xOFD4)
fir 31 | 30 | 29 | 28 | 21 | 26 | 25 | 24
K LPFO_Y[31:24]
KA R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
LPFO_YHL(0xOFD5)
A 23 | 22 | 2t | 20 | 19 | 18 [ 17 | 16
S HR LPFO Y[23:16]
e R/W R/W R/W R/W R/W R/W R/W R/W
A 0 0 0 0 0 0 0 0
LPFO_YLH(0xOFD6)
r 5 | 14 | 13 | 12 | 1 | 1w | 9 [ 8
A F% LPFO_Y[15:8]
KA R/W R/W R/W R/W R/W R/W R/W R/W
Al 0 0 0 0 0 0 0 0
LPFO_YLL(0xOFD7)
fr T | e | 5 | 4 | 3 | 2 | 1 | o
4% LPFO_Y[7:0]
KA RW | RW | RW | RW | RW | RW | RW | RN
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gfeg [ o [ o [ o [ o [ o [ o 0o | 0
fr B iR
LPFO HIG1% 27 A7 7 3 N\ g HH P 2%
[31:0] | LPFO_Y[31:0] | %I A% LPFO Yo,
fith A2 LPFO_Y,
11.4.53 LPF1_K (0x0FC8, 0x0FC9)
LPF1_KH(OxOFC8)
A 15 | 14 | 13 | 12 | 1 | 10 9 | 8
4 HR LPF1 K[15:8]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
LPF1_KL(0xOFC9)
AL 7 ] e | 5 | 4 [ 3 | 2 1 | o0
SR LPF1 K[7:0]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
AR 0 0 0 0 0 0 0 0
By £
[15:0] | LPF1 K[15:0] | LPF1 fiJ K i\
11.4.54 LPF1_X (0xOFCA, 0x0FCB)
LPF1_XH(OxOFCA)
fr 15 | 14 | 13 | 12 | 11 | 10 9 | 8
SRR LPF1 X[15:8]
eyt R/W R/W R/W R/W R/W R/W R/W R/W
DA (=N 0 0 0 0 0 0 0 0
LPF1_XL(0xOFCB)
fir 7 | 6 | 5 | 4 | 3 | 2 1 | o0
SR LPF1 X[7:0]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
H A 0 0 0 0 0 0 0 0
Az B Eiip
[15:0] | LPF1 X[15:0] | LPF1 i X #i A\
11.4.55 LPF1_Y (0xOFCC, 0xOFCD, 0x0FCE, 0xOFCF)
LPF1_YHH(0xOFCC)
VA 31 | 30 | 2 | 28 | 20 [ 2 25 | 2
LR LPF1 Y[31:24]
He R/W R/W R/W R/W R/W R/W R/W R/W
=R DA 0 0 0 0 0 0 0 0
LPF1_YHL(0xOFCD)
fr 23 | 22 [ 22 | 20 | 19 | 18 17 | 16
A FK LPF1 Y[23:16]
ey R/W R/W R/W R/W R/W R/W R/W R/W
R[] 0 0 0 0 0 0 0 0
LPF1_YLH(0xOFCE)
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DA 15 | 14 | 13 | 12 | 1u | 10 9 | 8
R LPF1_Y[15:8]
eyt R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
LPF1_YLL(0OxOFCF)
fir 7 ] e | 5 | 4 | 3 | 2 1 | o
4 LPF1 Y[7:0]
Byl R/W R/W R/W R/W R/W R/W R/W R/W
=EDAEN 0 0 0 0 0 0 0 0
(A b4 iR
LPF1 BTG AT AT o PR Bi HE 25
[31:0] | LPFL_Y[31:0] | #I A% : LPFL Y,
N2 LPRL Y,
11.4.56 LPF2_K (0x0F78, 0x0F79)
LPF2 KH(0xOF78)
fr 15 | 14 | 13 | 12 | 1 | 10 9 | 8
R LPF2_K[15:8]
M R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
LPF2 KL(0xOF79)
AL 7 ] e | 5 | 4 [ 3 | 2 1 | o0
K HR LPF2 K[7:0]
Bt R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
A ZHR iR
[15:0] | LPF2 K[15:0] | LPF2 i K # A\
11.4.57 LPF2_X (0x0F7A, 0x0F7B)
LPF2 XH(0xOF7A)
fr 15 | 14 | 13 | 12 | 11 | 10 9 | 8
R LPF2_X[15:8]
Bt R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
LPF2 XL(0xOF7B)
pr 7 | e | 5 | 4 | 3 | 2 1 | o0
4 LPF2_X[7:0]
R R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
r £ iR
[15:0] | LPF2 X[15:0] | LPF2 i X i\
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11.4.58 LPF2_Y (0x0F7C, 0x0F7D, 0xOF7E, 0xOF7F)

LPF2_YHH(0xOF7C)
A 31 | 30 | 29 28 | 21 | 2 25 | 24
4 HR LPF2 Y[31:24]

S| R/W R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0
LPF2_ YHL(0xOF7D)

L 23 | 22 | 2t | 20 [ 19 [ 18 17 | 16

R LPF2_Y[23:16]

HA R/W R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0
LPF2_ YLH(0OxOF7E)
fr 15 | 14 | 13 | 12 | 1 | 10 9 | 8

R LPF2_Y[15:8]

A R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
LPF2 YLL(0OxOF7F)

AL 7 | e | 5 | 4 | 3 | 2 1 | o

KR LPF2 Y[7:0]
KM R/W R/W R/W R/W R/W R/W R/W R/W
XDAE] 0 0 0 0 0 0 0 0
By iR
LPF2 BT I% a7 A7 d IR N B HE A 25
[31:0] | LPF2_Y[31:0] | fI NN Z: LPF2_ Yy,
A A LPF2 Y,
11.4.59 LPF3_K (0x0F70, 0x0F71)
LPF3 KH(0xOF70)
hr 15 | 14 | 13 | 12 | 11 | 10 9 | 8
KR LPF3_K[15:8]

FKH R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
LPF3 KL(0xOF71)

L 7 | 6 | 5 | 4 3 | 2 1 | o

4 LPF3_K[7:0]

KA R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0

r £ iR

[15:0] | LPF3 K[15:0] | LPF3 i K #i A\
11.4.60 LPF3_X (0x0F72, 0x0F73)

LPF3_XH(0xOF72)

A 15 | 1 | 13 | 12 | 11 [ 10 9 | 8
L FK LPF3_X[15:8]

KA R/W R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0
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LPF3_XL(0xOF73)
L 7 | e | 5 | 4 [ 3 2 1 | 0
KR LPF3_X[7:0]
HA R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
A g4 iR
[15:0] | LPF3 K[15:0] | LPF3 [ X #r A\
11.4.61 LPF3_Y (0x0F74, 0x0F75, 0x0F76, 0x0F77)
LPF3_YHH(0x0F74)
[0A 31 | 3 | 20 | 28 | o1 26 25 | 24
KR LPF3 Y[31:24]
KM R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
LPF3 YHL(0x0F75)
fr 23 | 22 | 21 | 20 | 19 18 17 | 16
SR LPF3_Y[23:16]
gy R/W R/W R/W R/W R/W R/W R/W R/W
LEDALE] 0 0 0 0 0 0 0 0
LPF3 YLH(0xOF76)
Az 5 | 14 | 13 | 12 | 1 10 9 | 8
KR LPF3 Y[15:8]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
S 0 0 0 0 0 0 0 0
LPF3 YLL(0x0F77)
fir 7 | 6 | 5 | 4 | 3 2 1 | o
A LPF3_Y[7:0]
Bt R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
(A £ iR
LPF3 BTG A7 A7 2 RN Hin S N 2
[31:0] | LPF3_Y[31:0] | %I A% : LPF3 Y
il A LPF3 Y,
11.4.62 P10_KP (0xOFB8, 0x0FB9)
PT0 KPH(0xOFBS)
r 15 | 14 | 13 | 12 | 1u 10 9 | 8
L FK PI0 KP[15:8]
KA R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
P10 KPL(0xOFB9)
fr 7 | e | 5 | 4 | 3 2 1 | o
2 FR P10 _KP[7:0]
ey R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
A AR iR
[15:0] PIO KP | PIO ffELH Z %k
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11.4.63 PI0_EK1 (0OxOFBA, 0xOFBB)

PTI0 EK1H(OxOFBA)
A 15 | 1 | 13 | 12 | 1u 10 9 | 8
4 HR PI0 EK1[15:8]
St R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
PI0 EK1L(0xOFBB)
A 7 | e | 5 | 4 | 3 2 1 | 0
B4 P10 EK1[7:0]
HAY R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
A £ iR
[15:0] | PIO EK1 | PIO M E—RE NI Z &
11.4.64 PI0_EK (0xOFBC, 0x0FBD)
P10 EKH(0xOFBC)
fr 5 | 14 | 13 | 12 | 1 10 9 | 8
R P10 EK[15:8]
Sy R/W R/W R/W R/W R/W R/W R/W R/W
XDAE] 0 0 0 0 0 0 0 0
PT0 EKL(0xOFBD)
fr 7 | e | 5 | 4 | 3 2 1 | o
A PI0 EK[7:0]
Bt R/W R/W R/W R/W R/W R/W R/W R/W
=EDAIEN 0 0 0 0 0 0 0 0
fr B iR
[15:0] P10 _EK | PIO FIA N % &=
11.4.65 PI10_KI (0xOFBE, 0xOFBF)
PT0_KIH(OxOFBE)
fir 15 | 14 | 13 | 12 | 1 10 9 | 8
KR PIO KI[15:8]
A R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
P10 KIL(OxOFBF)
A 7 | e | 5 4 3 2 1 | o
2 FR P10 KI[7:0]
HAY R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
A AR iR
[15:0] | PIO KI | PIO [MFR4 23K
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11.4.66 P10_UKH (0xOFCO, 0xOFC1)

PTI0 UKHH(0xOFCO)
A 5 | 1 | 13 | 12 | 1 [ 1w | 9 | 8
B PI0 UKH[15:8]

Bt R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
PI0 UKHL(0xOFC1)

AL T | e | s | 4 | 3 | 2 | 1 | o

B4 P10 _UKH[7:0]

HAY R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
A £ iR

[15:0] | PIO UKH | PIO f%H4s B 16 £

11.4.67 P10_UKL (0x0FC2, 0xOFC3)

P10 UKLH(0x0FC2)
fr 5 | 14 | 13 | 12 | 11 [ 10 | 9 | 8
KR PI0 UKL[15:8]
Sy R/W R/W R/W R/W R/W R/W R/W R/W
XDAE] 0 0 0 0 0 0 0 0
PT0 UKLL(0xOFC3)
fr 7 | e | 5 | 4 | 3 | 2 | 1 | o
HHR PI0_UKL[7:0]
Bt R/W R/W R/W R/W R/W R/W R/W R/W
=EDAIEN 0 0 0 0 0 0 0 0
fr B iR
[15:0] | PIO UKL | PIO fr)% 45 5% 16 £

11.4.68 PI0_UKMAX (0xOFC4, 0x0OFC5)

PTO UKMAXH(0xOFC4)
fir 5 | 14 | 13 | 12 | u | 10 | 9 | 8
ZFR P10 UKMAX[15:8]
Bt} R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
PI0_UKMAXL(0xOFC5)
A 7 ] e | s | 4 | 3 | 2 | 1 ] o
ki PI0 UKMAX[7:0]
A R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
A E iR
[15:0] | PIO UKMAX | PIO [f%H fo i i i KAl
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11.4.69 PI0O_UKMIN (0xOFC6, 0x0FC?7)

P10 UKMINH(0xOFC6)
A 5 | 1 | 13 | 12 | 1 [ 1w [ 9 | 8
2. F PI0 UKMIN[15:8]
Bt R/W R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0
P10 UKMINL(0xOFCT)
AL | 6 | 5 | 4 | 3 | 2 [ 1t | o
B4 PI0_UKMIN[7:0]
HAY R/W R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0
A E i iR
[15:0] | PIO UKMIN | PIO fy% S vr i dse 2 ME

11.4.70 PI1_KP (0xOFAS8, 0x0FA9)

PI1 KPH(OxOFAS)
fr 5 | 14 | 13 | 12 | 11 [ 1w [ 9 | 8
R P11 KP[15:8]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
XDAE] 0 0 0 0 0 0 0 0
PT1_KPL(0xOFA9)
fr 7 | e | 5 | 4 | 3 | 2 | 1 | o
A PI1 _KP[7:0]
Bt R/W R/W R/W R/W R/W R/W R/W R/W
=EDAIEN 0 0 0 0 0 0 0 0
LA B iR
[15:0] PI1 KP | PI1 AyELHI ZR %L

11.4.71 PI1_EK1 (0xOFAA, 0xOFAB)

PT1 EKIH(OXOFAA)
fir 15 | 14 | 13 | 12 | 1 [ 10 | 9 | 8
R PI1 FK1[15:8]
A R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
PI1_EK1L(0xOFAB)
A 7 | e | s | 4 | 3 | 2 | 1 | o
R P11 _EK1[7:0]
ey R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
A AR iR
[15:0] | PI1 EK1 | PI1 f¥)_b—¥kb N 225

11.4.72 PI1_EK (0xOFAC, 0XOFAD)

PI1_EKH(0xOFAC)
AL 15 | 1 | 13 | 12 | 11 [ 10 9 8
AR PI1 EK[15:8]
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KA R/W R/W R/W R/W R/W R/W R/W R/W
LR A[:N 0 0 0 0 0 0 0 0
PI1 EKL(0xOFAD)
A 7 | e | 5 | 4 | 3 2 1 0
ZFR PI1 EK[7:0]
KA R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0
(ITA B Eiip
[15:0] PI1 EK | PI1 BUAIR AN 2 2
11.4.73 PM1_KI (0xOFAE, 0xOFAF)
PI1 KIH(OxOFAE)
fr 5 | 1 | 13 | 12 | 1 10 9 | 8
2 PI1 KI[15:8]

St R/W R/W R/W R/W R/W R/W R/W R/W
R A (=N 0 0 0 0 0 0 0 0
PT1 KIL(0xOFAF)
fr 7 | 6 | 5 4 | 3 2 1 0

2 PI1 KI[7:0]
2T R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0
fir B Eiip
[15:0] PI1 KI | P11 A% &%k
11.4.74 P1_UKH (0x0FBO0, 0x0FB1)
PT1 UKHH(0xOFBO)
fir 15 | 1 | 13 | 12 | 1 10 9 8
SR PI1 UKH[15:8]

Byt R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0
PI1 UKHL(0xOFB1)
fir 7 | e | 5 | 4 [ 3 2 1 0

WK PI1 UKH[7:0]
ey R/W R/W R/W R/W R/W R/W R/W R/W
R A (=N 0 0 0 0 0 0 0 0
AL ZFR Eiip
[15:0] | PI1 UKH | PI1 [ 4t 5 16
11.4.75 PM1_UKL (0x0FB2, 0x0FB3)
PT1 UKLH(0xOFB2)
fr 15 | 14 | 13 | 12 | 1 10 9 | 8
A FK PI1 UKL[15:8]
ey R/W R/W R/W R/W R/W R/W R/W R/W
LR A (=N 0 0 0 0 0 0 0 0
PI1 UKLL(0xOFB3)
AL 7 | e | 5 | 4 [ 3 2 1 0
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4 HR PI1 UKL[7:0]
HAY R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
A B iR
[15:0] | PI1 UKL | PI1 fr%H 45 54K 16 i
11.4.76 PI1_UKMAX (0x0FB4, 0x0FB5)
PI1_UKMAXH(OxOFB4)
A 15 | 14 | 13 | 12 | 1u | 10 9 | 8
AR PI1 UKMAX[15:8]
KM R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
PI1 UKMAXL(0xOFBS5)
AL 7 ] e | 5 | 4 | 3 | 2 1 | o
2R P11 UKMAX[7:0]
KM R/W R/W R/W R/W R/W R/W R/W R/W
XDAE] 0 0 0 0 0 0 0 0
A B iR
[15:0] | PI1 _UKMAX | PT1 (%t fo v i K48
11.4.77 PI1_UKMIN (0x0FB6, 0x0FB7)
PI1 UKMINH(0xOFB6)
fir 15 | 14 | 13 | 12 | 1 | 10 9 | 8
HHR PI1_UKMIN[15:8]
FA R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
PT1_UKMINL(0xOFB7)
A T ] e [ 5 | 4 | 3 | 2 1 | o0
SRR PT1 UKMIN[7:0]
Bt R/W R/W R/W R/W R/W R/W R/W R/W
=EDAIEN 0 0 0 0 0 0 0 0
A B iR
[15:0] | PI1 UKMIN | PI1 fy% s fo i it fe ME
11.4.78 PI12_KP (0x0F5C, 0x0F5D)
P12 KPH(0xOF5C)
A 15 | 1 | 13 | 12 | 11 [ 10 9 | 8
S FR PI2 KP[15:8]
KA R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
PI2 KPL(0xOF5D)
pr 7 | 6 | s | 4 | 3 | 2 1 | 0
2 FR P12 KP[7:0]
HAY R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
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(ITA B ik
[15:0] P12 KP | PI2 [IELf %k

11.4.79 PI2_EK1 (0xOF5E, 0x0F5F)

PI2 EK1H(0xOF5E)
L 5 | 1 | 13 | 12 | 1u 10 9 [ s
L HR P12 FK1[15:8]
S| R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
P12 EK1L(0xOF5F)
AL 7 | 6 | 5 | 4 | 3 2 1 [ o
R P12 EK1[7:0]
Sy R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
A E i iR
[15:0] | PI2 EK1 | PI2 f) E—RENKINZ&E
11.4.80 PI2_EK (0x0F60, 0x0F61)
P12 EKH(0xOF60)
AL 5 [ 14 | 13 | 12 | 1 10 9 | 8
R P12 EK[15:8]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
=EDAIEN 0 0 0 0 0 0 0 0
PI2 EKL(0xOF61)
fir 7 | e | 5 | 4 | 3 2 1 | o0
KR PI2 EK[7:0]
FA R/W R/W R/W R/W R/W R/W R/W R/W
XDAIE] 0 0 0 0 0 0 0 0
fr B iR
[15:0] | PI2 EK | PI2 [RARIREIN IR 2 &
11.4.81 PI2_KI (0x0F62, 0x0F63)
PI2 KIH(0xOF62)
fir 15 | 1 | 13 | 12 | 11 10 9 [ s
AR PI2 KI[15:8]
FAY R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
PI2 KIL(0xOF63)
A 7 | e | 5 | 4 [ 3 2 1 | o
4 PI2 KI[7:0]
HAY R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
WA B iR
[15:0] | PI2 KI | PI2 (R4 2%
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11.4.82 PI2_UKH (0x0F64, 0x0F65)

PI2 UKHH(0x0F64)
A 15 14 13 | 12 | 1 10 9 | 8
4 HR P12 UKH[15:8]
St R/W R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0
PI2 UKHL(0x0F65)
A 7 6 5 | 4 | 3 2 1 [ o0
B4 P12 UKH[7:0]
HA R/W R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0
A E i iR
[15:0] P12 UKH | PT2 %= 16 7
11.4.83 PI2_UKL (0x0F66, 0x0F67)
PI2 UKLH(0x0F66)
fr 5 | 1 | 13 | 12 | 1 10 9 | 8
KR P12 UKL[15:8]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
XDAE] 0 0 0 0 0 0 0 0
PT2 UKLL(0x0F67)
fr 7 | e | 5 | 4 | 3 2 1 | o
HHR P12 _UKL[7:0]
Bt R/W R/W R/W R/W R/W R/W R/W R/W
H A 0 0 0 0 0 0 0 0
LA B iR
[15:0] | PI2 UKL | PI2 % MK 16 fir
11.4.84 PI12_MAX (0x0F68, 0x0F69)
PT2 MAXH(0xOF68)
fir 15 | 14 | 13 | 12 | 1 10 9 | 8
R PI2 MAX[15:8]
A R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
P12 MAXL(0x0F69)
A 7 | e | 5 4 | 3 2 1 | o
2 FR P12 MAX[7:0]
ey R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
A AR iR
[15:0] | PI2 MAX | PI2 [ro%H fovr i KA
11.4.85 PI2_MIN (0xOF6A, 0x0F6B)
PI2 MINH(OxOF6A)
AL 15 | 1 | 13 | 12 | 1 10 9 8
R P12 MIN[15:8]

157

www.fortiortech.com



Fortior Tech

P EEEE FU6815 65 64
KA R/W R/W R/W R/W R/W R/W R/W R/W
LR A[:N 0 0 0 0 0 0 0 0
PI2 MINL(0OxOF6B)
A 7 | e | 5 | 4 | 3 2 1 0
ZFR PI2 MIN[7:0]
KA R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0
(ITA R Eiip
[15:0] | PI2 MIN | P12 {% s foir i fe/ME
11.4.86 PI12_KD (0x0F6C, 0x0F6D)
P12 KDH(0xOF6C)
fr 5 | 14 | 13 | 12 | 1 10 9 | 8
SR P12 KD[15:8]
St R/W R/W R/W R/W R/W R/W R/W R/W
R A (=N 0 0 0 0 0 0 0 0
PT2_KDL(0xOF6D)
hr 7 | 6 | s 4 3 2 1 0
SR P12 KD[7:0]
2T R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0
fir B Eiip
[15:0] P12 KD | PI2 (R4 2%k
11.4.87 PI2_EK2 (0xOF6E, 0x0F6F)
PT2 EK2H(0xOF6E)
fir 15 | 1 | 13 | 12 | 1 10 9 8
SR PI2 EK2[15:8]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0
PI2 EK2L(0xOF6F)
fir 7 | e | 5 | 4 [ 3 2 1 0
A PI2 EK2[7:0]
ey R/W R/W R/W R/W R/W R/W R/W R/W
R A (=N 0 0 0 0 0 0 0 0
AL ZFR Eiip
[15:0] | PI2 EK2 | P12 iy b bk NI 2= &
11.4.88 PI3_KP (0x0F48, 0x0F49)
PI3 KPH(0xOF48)
VA 15 | 14 | 13 | 12 | 1u 10 9 8
A FK PI3 KP[15:8]
ey R/W R/W R/W R/W R/W R/W R/W R/W
LR A (=N 0 0 0 0 0 0 0 0
PI3 KPL (0x0F49)
AL 7 | e | 5 | 4 3 2 1 0
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2R PI3 KP[7:0]
et R/W R/W R/W R/W R/W R/W R/W R/W
LR A[:N 0 0 0 0 0 0 0 0
fr 2R Eiiipr
[15:0] PI3 KP | P13 HIbbfs &%k
11.4.89 PI3_EK1 (0x0F4A, 0x0F4B)
P13 EK1H(0x0F4A)
A 15 | 14 13 12 | 1 10 9 8
L HR PI3 EK1[15:8]
2T R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0
PI3 EK1L(0x0F4B)
A T | s 5 | 4 | 3 2 1 0
A PI3 EK1[7:0]
St R/W R/W R/W R/W R/W R/W R/W R/W
R A (=N 0 0 0 0 0 0 0 0
fr 2R Eiip
[15:0] | PI3 EK1 | PI3 fJ E—HiNI W&
11.4.90 PI3_EK (0x0F4C, 0x0F4D)
P13 EKH(0xOF4C)
fir 15 | 14 13 | 12 | 1 10 9 8
A PI3 EK[15:8]
R R/W R/W R/W R/W R/W R/W R/W R/W
R[N 0 0 0 0 0 0 0 0
PI3_EKL(0xOF4D)
A T | s 5 | 4 | 3 2 1 0
SR PI3 EK[7:0]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0
fir B Eiip
[15:0] PI3 EK | PI3 MIARE AN ZE =
11.4.91 PI3_KI (0xOF4E, 0x0F4F)
P13 KIH(0xOF4E)
A 15 | 14 13 | 12 | 1 10 9 8
LR PI3 KI[15:8]
eS| R/W R/W R/W R/W R/W R/W R/W R/W
R A (=N 0 0 0 0 0 0 0 0
PI3 KIL(0xOF4F)
pr 7 | 6 5 | 4 | 3 2 1 0
A FK PI3 KI[7:0]
e~y R/W R/W R/W R/W R/W R/W R/W R/W
EAhE 0 0 0 0 0 0 0 0
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AL B4 i
[15:0] PI3 KI | PI3 fIFR4r 23

11.4.92 P13_UKH (0xOF50, 0xOF51)

PI3_UKHH(0xOF50)

A 5 | 1 | 13 | 12 | 1 10 9 8
B PI3 UKH[15:8]
H A R/W R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0
P13 UKHL(0x0F51)
AL 7 | 8 5 | 4 [ 3 2 1 0
R P13 UKH[7:0]
H R/W R/W R/W R/W R/W R/W R/W R/W
EAE 0 0 0 0 0 0 0 0
A E i iR
[15:0] | PI3 UKH | PI3 f%4s B 16 £
11.4.93 PI3_UKL (0x0F52, 0x0F53)
P13 UKLH(0x0F52)
AL 15 [ 14 13 | 12 | 1 10 9 8
R P13 UKL[15:8]
H R/W R/W R/W R/W R/W R/W R/W R/W
=EDAIEN 0 0 0 0 0 0 0 0
PI3 UKLL(0x0F53)
fir 7 | s 5 | 4 | 3 2 1 0
HHR PI3_UKL[7:0]
FA R/W R/W R/W R/W R/W R/W R/W R/W
XDAIE] 0 0 0 0 0 0 0 0
fr B iR
[15:0] | PI3 UKL | PI3 [r)%H &5 % 16 £
11.4.94 PI3_UKMAX (0x0F54, 0x0F55)
P13 UKMAXH(0xOF54)
Ar 15 | 14 [ 13 | 12 | 11 10 9 8
R P13 UKMAX[15:8]
FAY R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
P13 UKMAXL(0xOF55)
A T | 6 5 4 | 3 2 1 0
L FK PI3 UKMAX[7:0]
FAY R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
WA R iR
[15:0] | PI3_UKMAX | PI3 ff% i S0 ¥F 0 i KAl
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11.4.95 PI3_UKMIN (0x0F56, 0x0F57)

PI3 UKMINH(0xOF56)
A 5 | 1 | 13 | 12 | 1 [ 1w [ 9 | 8
4 HR PI3 UKMIN[15:8]
St R/W R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0
PI3 UKMINL(0xOF57)
fr 7 6 | 5 [ 4 [ 3 | 2 | 1 | o
B4 P13 UKMIN[7:0]
HA R/W R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0
A E i R
[15:0] | PI3 UKMIN | PI3 fii H S vr i e/ ME
11.4.96 PI3_KD (0x0F58, 0x0F59)
P13 KDH(0xOF58)
fr 5 | 14 | 13 | 12 | 11 [ 10 | 9 | 8
R P13 KD[15:8]
Sy R/W R/W R/W R/W R/W R/W R/W R/W
XDAE] 0 0 0 0 0 0 0 0
PI3_KDL(0xOF59)
fr 7 | e | 5 | 4 | 3 | 2 | 1 | o
A PI3_KD[7:0]
Bt R/W R/W R/W R/W R/W R/W R/W R/W
=EDAIEN 0 0 0 0 0 0 0 0
fr B iR
[15:0] | PI3 KD | PI3 i R
11.4.97 PI3_EK2 (0x0F5A, 0x0F5B)
PT3 EK2H(0xOF5A)
fir 15 | 14 | 13 | 12 | 11 | 10 9 | 8
R PI3 EK2[15:8]
A R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
P13 EK2L(0x0F5B)
A 7 | e | s | 4 | 3 | 2 1 | o
2 FR P13 EK2[7:0]
ey R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
A AR iR
[15:0] | PI3 EK2 | PI3 ¥ b EVRENKINZE &
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12 PFC

12.1 PFC $2{EisiBp

12.1.1 @i

PFC(Power Factor Correction)Rl D2 AR 1E, FZAE R 25w il i R A 2, ik
HUR AT, IRk S o e 2 A A4 i) L

PFC L HAT DL R Retk: -

m EE)

®m  ADC HZIRAE

B R SRR

L1

+4

fo fim = .

07,
AC Input —

O 4{ E /T
Z X D4 R6 | ——C2 [ — RS

Rs

LT
N

ol

VHALF
o
c
3

R4

P1.3/A30
P1.4/A3M
P1.5/A3P

i)
L

P0.3/PFC
P2.4/AD2

ADx

AMP3
+

DAC2

\AD12

+Hy

ADC

l

PFC Module

CMP5

12-1 PFC iR A2 EH
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uDc TAC CMP5
| |
UDC_REF =é_> P UDC_UK TAC_REF, ( l > ) PI TAC_UK =<X> PFC_DR OUTPUT PWM > PO. 3
Voltage error | ___________ | Current error |
compensation 1 KM compensation PFC_ARR PWM out
UAVG?
Y UAC
AVG =
UAVG N
$ Voltage feedforward compensation
[
UAC

K] 12-2 PFCHEH [ #AE &

PFC b i IR AMERIE . MR AT, IR IE A M I L PWM i e
12.1.2 BAEIREFMEIRIR

L iR ZEAMERER PFC 405, Hoa A\ v A A 150E I B Lk 2% {5 UDC_REF 5 ADC 3k
FEISEPr Ei L R UDC M Z1E; ZEEEN PLEEHIZS, A5 H UDC_UK. ZMRHATHIR =
AT H2%/PFC_OUTARR = 24M/ PFC_ARR/PFC_OUTARR.

12.1.3 HAERDIRMZRIR
HoL R 5 AR 2 B T A S 00 P PR R R N R R L TS (RS2 PO Hh 2
12.1.4 SHJEME UAVG RYitH

FHIHE UAVG AR NS HEE UAC HISFIHE . PFC BLHCSCRERE M B 2 it 5
UAVG; N 1 NIXTRFIRIE DL, FHP rIAEIERE(F B 35, VIO R 3 PRC BBt 5 UAVG. it
CMANSWAR

b, UAC NBIASZIRUHEE s N ONEAS TR R A UAC I
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UAC

< I
< »

N = T/2Ts (N > UCTHR)

Kl 12-3 UAVG (115

i 3 UAVG(# & PFC_CRO[UAVGCDIS] = 0): UAVG [FJi 50 & I A EA TR T,
UTHR S— M IR RS a6 »SOR g5 R A i fa A, Ts 4 UAC RAEJE I, UCTHR 2 UAC KA IR
HUFBR. PFCREBRLLA)E 47T UAC KT UTHR H_E—4 UAC /T UTHR Jy—NHH50 8 i a6/
SRR A NIRRT, I SRR BN KT UCTHR. K — AN SR A P RAE UAC 2,
BRUUCRFEELN, B 1331 L UAVG.

YAt JE shit 5 UAVG(X B PFC_CRO[UAVGCDIS] =1): % & PFC_CRO[UAVGSW]=1, PFC
FEHOE L E— S 45 R B 24 57 PFC_CRO[UAVGSW]S A N, ¥ UAC ZUmMEkLL N 55
UAVG. HI/alfdifll SYS_TICK Bimi il TIMER R st— A THH, A THEAEs— kit
HUAVG, 7R3 ZIHERK UAVG.,

12.1.5 BiRREMERIR

HUALIR ZAMARERDY PFC N3A, JUm A NSATH SR 2R LS % H IAC_REF 5 ADC X
FRHISEPRHUE R IAC BUZEE: iZZEEIEN PlEHIE, PAEEGfH IAC_UK. AHHITIR =
24M/PFC_ARR.

UAC

UDC_UK #

5 >:X> >?IACREF>
L KM
UAVG?

12-4 IACREG it % J5i 3 5|

HiiZ%1H IAC_REF [/ E: PFC {44 UDC_UK Ff AZg it L UAC 3R, S5 H
JR IR A R A 3fe LK BIME E f tHZh R H K, 59 R B KM ARG, 453 IAC_REF.
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12.1.6 PWM §gihistR
CMP5
PFCOE
IAC UK prc DR FSEESE P } > P0. 3
PFC_ARR

12-5 PWM i H i 3 HE P

PFC {19 # % H IAC_UK fRE PWM (525Lk, AR 0N: IAC_UK/32768*100%. IAC_UK it
it s b= 4 PWM fH 2y 0 P0.3. Wil 12-5 Fizr, IAC_UK*PFC_ARR/32768 1153
PFC_DR, PFC_DR 5 PFC it##% b4 PWM; 111 PFC_DR > PFC_CNTR, PWM #ith 1;
&z, PWM#it 0. 4 PFC #iHiflifit PFC_CRO[PFCOE]N 1, PWM %t %3 1 P0.3.

PFC_CNTR A IAC_TRIG IAC_TRIG UAC_TRIG

; 5 ] \wadc_rdy|

\J\ PFC_DR< PFC_ARR/2&& | | PFC_DRZPFC_ARR/2| | B’

. | - I P2FTEN =1 | !

g dly ! P2FTEN =0 P j | raldly

i —h——
IAC_TRIG IAC_TRIG UAC_TRIG

PFCDR | e

o S ¥

trg dly trg dly

PWM l

12-6 PWM %t 5 IAC/UAC FHERTHL

12.1.7 SiRRP SRR

PFC R4 AR ThAE, (A% CMP5(% & CMP_CR4[CMP5EN] = 1), EIJTJS PFC Kyt i f#
PIhRE; Fil® PFC_CRO[CMPSDIV]A ¥ & CMP5 U 25, 24 CMP5 #i N\ 1, BIF=A4: i i g
&5, PFC [t PWM %K HF. il B PFC_CRO[PFCOE] = 0 A k& id A4k 4 .

12.1.8 UAC/IAC/UDC ¥
12.1.8.1 UDC ¥#¥

W fiJ] FOC #i UDC KHf, B4 FOC 3 i ERAE— X
W [EE{E] ADC JEiE 2
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12.1.8.2 IAC F#¥

FEAS IR JE ARG 138 BN SO — K

PFC_CR2[P2FTEN]#1 PFC_DR € filt & R AE s (W&l 12-6 fiiw): 24 PFC_CR2[P2FTEN] =
0 H. PFC_DR<PFC_ARR/2 i}, PFC_CNTR 33 Fitf il & KA 750 PFC_CNTR i+
B _F % 5 fih & SR AR PFC_CR2[P2FTEN] = 1, B} PFC_DR = PFC_ARR/2); # &
PFC_TRGDLY fJ ZEiR%kE, it A PFC_CNTR A Eit# %] PFC_TRGDLY*8, Fiifil
PFC_CNTR 1] Fit+#i#|(PFC_ARR - PFC_TRGDLY*8).

[# 5 {3 F ADC i#i& 12

fic # PFC_CRO[CCHSEL] = 0, 5 PFC_CSO nJ & IAC FI3EE(; B ADC [ HL %
N 0~5V, HiEN 2.5V, I PFC_CSO = 2.5/5V*32768 = 16384(0x4000).

12.1.8.3 UAC ¥¥

%% PFC_CR1[UACSAMSELIAC B UAC SR, 45 1/2/4/8 PR HBIRAE—IK: 241AC
KAEFERG, SLZIEAE UAC

#Ri\fiF] ADC il 5, %% PFC_ADCCH [UAC_TRIG_CHJiJ 4 Al ADC iiits

% & PFC_CRO[CCHSEL]=1, 5 PFC_CSO A £/t UAC [fidEfiAi; &% ADC [ H & 15
0~5V, H#ENy 25V, Nl PFC_CSO = 2.5/5V*32768 = 16384(0x4000).
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12.2 PFC 178

12.2.1 PFC_CR2 (0x4063)

fir

7|

6 5 4 3 2 1 0

K

PFC_BLK_MD

P2FTEN DCLREN | PTAUTOEN RSV DRALEN PFCCEN

KA

R/W

R/W R/W R/W R/W - R/W R/W

e

0

0 0 0 0 - 0 0

fir

R

Eiiipo

[7:6]

PFC_BLK_MD

24 PFC AN fgf (PFC_CRO[PFCEN] = 0), UDC_PI/IAC_PI ®J/ENi@ PI 5|
#%; PFC_CR2[7]125 UDC PI JEZNAL, PFC CR2[6]IAC PI JaZhAL

WS 1, FRZIEEARE 0, 5 0 B, PFC AMERERNEZFIRITZ PT 1
busy KA

0: N3l

1: a3l

24 PRC i fE T (PFC_CRO[PFCEN] = 1), FH-F UAC/TAC FIRAEE i et E) i 4%

00: J5F i I8 [8] 9 ZE X B[]

O1 2 5 i I TR] 9B X I 8] F) 172

10: B N 1) A BEIX I TRV 2 4%

(5]

P2FTEN

4 PFC f# A& (PFC_CRO[PFCEN] = 1), %Az 5 PFC_DR WR5E TAC fi & SR 5

2% 1AC KH

(4]

DCLREN

PFC TH#s A0 M e

DRV 1485 A4 PRC 114048, 4 DRV i 8e 7 4 N s HAE, B PRC iH4ias i
0, A DRV PFHCERAT PRC BRI A 0 FFAALI B, P TR fERE PRC
If, 7E PFC/DRV 11488108 54 2 (¥ B PFC_DR)E 3 ADC [ 2150 -

0: ANfifige

1: ffife

(3]

PTAUTOEN

UDC 1 TAC () PT EZhJE shidfg

4 PFC AM# AT (PFC_CRO[PFCEN] = 0), PFC X} (1) UDC/TAC [ PT 45 il &8 nf LA
FAAEE 8 PT # i 2AH F AH

fEREIZAL, P PT 428 2 H3I7E PRC THES A FHIZ 5 1 IR
PFC_CRO[PFCEN] = 1 I}, iZAiEHZhE 1.

0: AR

1: fHifE

(2]

RSV

IR

(1]

DRALEN

PFC DR H Zh3E#14 fe

fEREZAL NG, A PRC M R i A AR o5 25 Ll 52 PFC_DR {E, A3k
IAC_UK/32768*PFC_ARR, Jf-¥5 3% PFC DR,

PFC_CRO[PFCEN] = 1 I8, A EZE 1.

0: ANfifige

1: ffife

(0]

PFCCEN

PFC TH#5 1 e

PFC CRO[PFCEN] = 1 i, ZAHZNE 1.
0: Afiigg

1: ffigE
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12.2.2 PFC_CRO (0x40E0)

fir

7

6

|

5

4

2

Z R

UAVGSW

CMP5DIV

UAVGDIS

PFCOA

CCHSEL

PFCOE

PFCEN

KA

W

R/W

R/W

R/W

R/W

R/W

R/W

R/W

BE0A N

0

0

0

0

0

0

fir

HHR

Ejiipa

[7]

UAVGSW

WA R El UAVG 5

JA 3 UAVG 5L, UAVG FME .

BHE 1, F—NZIE4FEE 0, 5 0 L.
0: NE3h

1: Bah

[6:5]

CMP5DIV

CMP5 JEJY ik $

2 CMP5 FS K 56 /N8 Bl B RARE R, WK B Zh gk .
00: ANUEH

01: 4 /ARG phE

10: 12 N RGh o 5

11: 24 /RGP JE

(4]

UAVGCDIS

fFRERELE 5L UAVG

AR iZAL, WA ARSEANTHAWITE AVG, FEKRM4fELS
PFC_CRO[UAVGSW] B it 5. 24 W 3R A B Boas s ik, & EshEshit
Ho
0: fHfE
1 AMfifE

[3]

PFCOA

EP PR e

2fFRE CMPS B, 5O A BRIA#RE PRC B R4 . iR fE, PRC B % H K < b .
ffife PFCOA J&, MEfF< BT S eIk it , RURBE R
fito

0: Afifige

1: f#ge

(2]

CCHSEL

ADC A5 #H 188 T 325 4

WAL, X PFC_CSO EAREAE, RIReHE TAC BX UAC f) ADC 1tk
0: TAC SRFEHI ADC BEHEME

1: UAC KAL) ADC FZHEAE

(1]

PFCOE

PFC %t ff g

R )5, PFC P24 [ PWM % H 3% 1] PO. 3
0: Mgk

1: f#ifE

(0]

PFCEN

PFC fiifie
0: AMfifE
1: f#fE

12.2.3 PFC_CR1/UDC_UKMINH (0x40F2)

oA 7 | 6 5 4 3 2 1 0
L H UACSAMSEL UTHR UCTHR
Byt R/W R/W R/W R/W R/W R/W R/W R/W
=R DA 0 0 0 0 0 0 0 0
A B R kT
[7:6] | UACSAMSEL | UAC FEJE I
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00:
01:
10:
11:

1 /> PFC J& 1
2 > PFC JA A
4 > PFC JAIA
8 > PFC JA 1t

x N PFC J&3, JA3h 1 ¥ UAC Kkt

UAC R TR I 5 L L
UAC PABEME A 1 A TAE AR as Mg s, FEH TiH5E UAG. 5
UAC_BASE Az, BESH#f4: UAC 4y & REUHH =R

.

A3A: UCTHR*32

(5] UTHR 0: 1/16*UAC BASE
1: 1/8*UAC BASE
UAC [PRFEREL R IR B &
[4:0] UCTHR MAFARYE UTHR 52 TAREHH, 2209 & UAC REEREUR T UCTHR 155 IR

v

B PFC_CR1{YfE PFC {#if(PFC_CRO[PFCEN] = 1) H %L

B Y PFC {{ifenf (PFC_CRO[PFCEN] = 1), %7 f7#:F7E PFC_CR1 ic#, AMfifeH >y UDC_PI
(8% /ME UDC_UKMINH

12.2.4 PFC_ADCCH (0x40E1)

fir 7 | 6 | 5 | 4 3 | 2 | 1 | o
2 FR TAC TRIG CH UAC TRIG CH
Byt R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 1 1 0 0 1 0 1
L &R ik
SERE TAC 14 ADC 188 % %
g PFC I, Ak IEIE 12, 75 W18 IS iR RS -
% 12-1 %FE IAC [ ADC gk
IAC_TRIG CH ADC @i& IAC_TRIG CH ADC &i&E

0000 JEIE 0 0001 iHIE 1
0100 JWIE 4 0101 JHIE 5
0110 JHIE 6 0111 HIE 7
1000 JHIE 8 1001 JHIE 9
1010 JBIE 10 1011 JHIE 11
1100 EIE 12 1101 JHIE 13
1110 RSV 1111 RSV

SEAE UAC 17 ADC 3 18 i %

% 12-2 F#£ UAC ) ADC iBiEi %
(3:0] UAC TRIG Cll UAC_TRIG CH Apc ﬁﬁ UAC_TRIG_CH Apc ﬁ:ﬁ
0000 BiE 0 0001 JHIE 1
0010 JHIE 2 0011 JHIE 3
0100 IHIE 4 0101 JHIE 5
0110 JHIE 6 0111 HIE 7
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1000 Y 8 1001 WiE 9
1010 J#IE 10 1011 JHIE 11
1100 BiE 12 1101 JHIE 13
1110 RSV 1111 RSV
12.2.5 PFC_CSO (0x40E2, 0x40E3)
PFC_CSOH(0x40E2)
A 15 14 | 13 [ 12 | u | 1w | 9 | 8
ZFR PFC_CSO [15:8]
Bt} R R/W R/W R/W R/W R/W R/W R/W
LR AN 0 0 0 0 0 0 0 0
PFC_CSOL(0x40E3)
fr 7 6 | 5 | 4 | 3 | 2 | 1 | o
b4 PFC_CSO0[7:0]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
R A (=N 0 0 0 0 0 0 0 0
fir B FKR iR
IAC/UAC RerE 3
EZ® PFC CRO [CCHSEL], X PFC CSO BER:#Efl, AIA#E TAC/UAC Hiif,
[15:0] | PFC €SO BB G (0, 32767), MSBHJY 0
vE: R ADC FHLEYER 0 ~ 5V, JE#ESN 2.5V, T PRFC_CSO = 2.5/5V*32768 =
16384(0x4000)

12.2.6 PFC_ARR (0x40E4, 0x40E5)

PFC_ARRH(0x40E4)

fir 15 14 | 13 | 12 11 [ 10 | 9 | 8
R RSV PFC_ARR[11:8]

P - - - - W W W W
SAiE - - - - 0 0 0 0

PFC_ARRL(0x40E5)

fr 7 6 5 | 4 | 3 | 2 | 1 [ o
E4 S PFC_ARR[7:0]

et} W W W W W W W W
XA 0 0 0 0 0 0 0 0
WA ZR iR
[15:12] RSV TR

PRC P28 I EE A, e 2 RN IS B0 ) 3 (Hh x5 45X

(11:0] | PRC ARR PFC 123 M O FFUATIH4LE] PRC_ARR, 7=E BaiFifl, SRJ51m R4 0

ZAEAE RS, AR
U Y5 (0, 4095)

12.2.7 PFC_UAVG (0x40E4, 0x40E5)

PFC_UAVGH(0x40E4)
A 15 14 | 13 | 12 | 11 | 10 9 8
2R PFC_UAVG[15:8]
KA R R R R R R R R
SAH 0 0 0 0 0 0 0 0
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PFC_UAVGL(0x40E5)
L 7 6 5 | 4 | 3 | 2 1 0
2 PFC_UAVG[7:0]
eyt R R R R R R R R
LR VA[:N 0 0 0 0 0 0 0 0
(ITA B Eiip
. UAC 75— A0 & 1 i~ 441E
[15:0] | PFC_UAVG K 6 El (32768, 32767)
12.2.8 PFC_DR (0x40E6, 0x40E7)
PFC_DRH(0x40E6)
fr 5 | 14 | 13 | 12 11 [ 10 | 9 | 8
2 RSV PFC DR[11:8]
Byt R/W R/W R/W R/W
R A (=N - - - - 0 0 0 0
PFC_DRL(0x40E7)
fr 7 | e | 5 | a4 | 3 | 2 | 1 | o
LN PFC_DR[7:0]
et} R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
fr 2R Eiip
[15:12] RSV R
PFC =4 PWM [ L 351
(11:0] | prc DR 2 PRC THEE T 2fE /N T PFC_DR, Harth 1, ez, %t 0. PFCAEREMS, ffF
’ - B 3553 PFC_DR F1HE.
HAE Y (0, 4095)

12.2.9 UDC_REF (0x40E8, 0x40E9)

UDC_REFH(0x40E8)

A 5 | 14 | 13 | 12 [ uu | 10 | 9 | 8
K UDC_REF[15:8]
Byt R R/W R/W R/W R/W R/W R/W R/W
=EDAIEN 0 0 0 0 0 0 0 0
UDC_REFL(0x40E9)
fr 7T | 6 5 | 4 | 3 [ 2 [ 1 | o
B UDC_REF[7:0]
R R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
A AR iR
PFC {§iE(PFC_CRO[PFCEN] = 1): 45 & ) UDC %444
[15:0] | UDC_REF | PFC Af#ifig(PFC_CRO[PFCEN] = 0): Fc& UDC PI ) EK
HU{E 5 (-32768, 32767)

12.2.10 UDC_UK (0x40EA, 0x40EB)

UDC_UKH(0x40EA)

15 |

12

11 [ 10 9

UDC UK[15:8]
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KA R R/W R/W R/W R/W R/W R/W R/W
HEAE 0 0 0 0 0 0 0 0
UDC_UKL(0x40EB)
Az 7 | e | 5 | 4 | 3 | 2 1 0
ZFR UDC_UK[7:0]
St R/W R/W R/W R/W R/W R/W R/W R/W
S 0 0 0 0 0 0 0 0
AL B £ D
_ UDC [ PT i 25 (1) %y Hi 8 UK
[15:0] ) UDC_LK H (B ] (-32768, 32767)
12.2.11 UDC_KP (0x40EC, 0x40ED)
UDC_KPH(0x40EC)
Az 5 | 14 | 13 | 12 [ 1 | 10 9 8
4 HR UDC KP[15:8]
gt R R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0
UDC_KPL(0x40ED)
iz 7 | e | 5 | a4 | 3 | 2 1 0
ZFR UDC _KP[7:0]
ey R/W R/W R/W R/W R/W R/W R/W R/W
S 0 0 0 0 0 0 0 0
[0A L FR ik
. UDC ) PT il 5 ) KP A %K
[15:0] | UDC_KP BB S (0, 32767), MSB1EA 0, Q10 k&=
12.2.12 UDC_KI (0x40EE, 0x40EF)
UDC_KIH(Ox40EE)
A 15 14 [ 13 | 12 | 1 | 10 9 8
SRR UDC KI[15:8]
Byt R R/W R/W R/W R/W R/W R/W R/W
E A 0 0 0 0 0 0 0 0
UDC_KIL(Ox40EE)
Ar 7 6 | 5 | 4 | 3 | 2 1 0
A FK UDC_KI[7:0]
KA R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
AL ZFR Eiip
. UDC HYJ PT #H2H KI 2%
L15:0] I B YE FE (0, 32767), MSBH A 0, Q15 #4 2
12.2.13 UDC_UKMAX (0x40F0, 0x40F1)
UDC_UKMAXH(0x40F0)
pr 15 | 14 | 13 | 12 | 11 | 10 9 8
A5 UDC_UKMAX[15:8]
KA R | RW | ®RW | RW | RW [ RW R/W R/W
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gtg | o | o | o | o | 0 0 o | o
UDC_UKMAXL(0x40F1)
A 7 | e | s | 4 [ 3 2 1 | o0
ZFR UDC_UKMAX[7:0]
et} R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
(ITA B Eiip
‘ UDC [ PT 42l 5 (194 H i) B PR
L15:0] ] UDC_UKIAX HRE Sl (-32768, 32767)
12.2.14 UDC_UKMIN (0x40F2, 0x40F3)
UDC_UKMINH(0x40F2)
Az 5 | 14 | 13 [ 12 | 1 10 9 | 8
ZFR UDC_UKMIN[15:8]
Byt R R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0
UDC_UKMINL(0x40F3)
hr 7 | e | 5 | a4 | 3 2 1 | o
4R UDC_UKMIN([7:0]
ey R/W R/W R/W R/W R/W R/W R/W R/W
S 0 0 0 0 0 0 0 0
VA ZFR ik
PFC AN i (PFC_CRO[PFCEN] = 0): UDC ffJ PT %1l % (% H i FRAE
, HU(E JE H(-32768, 32767)
[15:0] | UDC_UKMIN PFC i f&(PFC_CRO[PFCEN] = 1): %l PFC_CR1 A1 PRC_KM IE; UDC_UKMIN
[ & N 0
12.2.15 PFC_KM (0x40F3)
fir 7 6 | 5 4 | 3 2 1 | o ]
ZFR PFC_KM
Byt R/W R/W R/W R/W R/W R/W R/W R/W
H A 0 0 0 0 0 0 0 0
AL B Eip
PFC ¥ KM &%
[7:0] PFC KM | HUE VG (0, 255)
7E: AXAE PFC f#fE(PFC_CRO[PFCEN] = 1) 45 %k
12.2.16 IAC_REF (0x40F4, 0x40F5)
TAC REFH(0x40F4)
Az 15 | 14 | 13 | 12 | 1 10 9 | 8
ZFR IAC REF[15:8]
Byt R R/W R/W R/W R/W R/W R/W R/W
=R DA 0 0 0 0 0 0 0 0
IAC_REFL(0x40F5)
[0 7 | e | 5 | 4 | 3 2 1 | o
ZFR TAC REF[7:0]
KA RW | RW | RN | RN [ RN R/W R/W | R/
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grg [ o | o | o [ o | o | o | o 0
YA LR Eiiipr
PFC AN & (PFC_CRO[PFCEN] = 0): F-THe & IAC PI ) EK
[15:0] | IAC_REF | PFC f#ifig(PFC_CRO[PFCEN] = 1): HI4A 2K IAC B3%1H
B Y (-32768, 32767)
12.2.17 IAC_UK (0x40F6, 0x40F7)
TAC_UKH(0x40F6)
DA 15 | 14 | 13 [ 12 | 1 | 1w [ 9 8
B IAC UK[15:8]
gt R R/W R/W R/W R/W R/W R/W R/W
S 0 0 0 0 0 0 0 0
IAC_UKL(0x40F7)
Az 7 | e | 5 | a4 | 3 | 2 | 1 0
ZFR IAC UK[7:0]
gt R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
[0A B iR
_ TAC [ PT il 85 ()% HH UK
[15:0] ] LACUK HUE S (-32768, 32767)
12.2.18 IAC_KP (0x40F8, 0x40F9)
IAC_KPH(0x40F8)
(VA 5 | 14 [ 13 [ 12 | 1 | 10 | 9 8
SR IAC KP[15:8]
eyt R R/W R/W R/W R/W R/W R/W R/W
RA N 0 0 0 0 0 0 0 0
TAC_KPL(0x40F9)
iz 7 6 | 5 | 4 | 3 | 2 | 1 0
LR IAC KP[7:0]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
E A 0 0 0 0 0 0 0 0
AL B iR
_ TAC 1) PT =l 83 1 KP R4
[15:0] LACKP BB S FE (0, 32767), MSB1EA 0, Q10 k& =X
12.2.19 IAC_KI (0x40FA, 0x40FB)
TAC_KTH(Ox40FA)
Az 15 14 | 13 | 12 | un [ 1w | 9 8
LR IAC KI[15:8]
Byt R R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
TAC_KIL(Ox40FB)
A 7 6 | 5 | a4 | 3 [ 2 | 1 0
ZFR IAC KI[7:0]
| R/W RW [ rRW ] RW | RW | RN [ RAW R/W
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gg | o | o | o [ o | o | o | o [ o
YA LR Eiiipr
_ TAC H PT = &) KT %L
L15:0] IAC K HU{1 75 (0, 32767), MSB1E A 0, Q15 #42k,
12.2.20 IAC_UKMAX (0x40FC, 0x40FD)
TAC_UKMAXH(0x40FC)
DA 15 | 1 | 138 [ 12 | u | 1w | 9 | 8
2R TAC_UKMAX[15:8]
KA R R/W R/W R/W R/W R/W R/W R/W
S 0 0 0 0 0 0 0 0
TAC_UKMAXL(0x40FD)
Az 7 | e | 5 | 4 [ 3 [ 2 | 1 | o
SR TAC_UKMAX[7:0]
St R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
[0A B iR
_ TAC [ PT 1) 85 (198 H i B PR
[15:0] | IAC_UKNAX HUE Sl (-32768, 32767)
12.2.21 IAC_UKMIN (0x40FE, 0x40FF)
TAC UKMINH(0x40FE)
(VA 5 | 1 | 13 [ 12 | un | 1w | 9 [ 8
ZHR IAC UKMIN[15:8]
eyt R R/W R/W R/W R/W R/W R/W R/W
RA N 0 0 0 0 0 0 0 0
TAC_UKMINL(0x40FF)
VA 7 | 6 5 | 4 | 3 2 [ 1 0
LR TAC_UKMIN[7:0]
eyt R/W R/W R/W R/W R/W R/W R/W R/W
E A 0 0 0 0 0 0 0 0
(A L FR ik
PFC AN fig (PFC_CRO[PFCEN] = 0): TAC ) PT $ il %3 i v HH 1) R BR A
, HUE JE HE (-32768, 3767)
[15:0] | TAC_UKMIN PFC {#fE(PFC_CRO[PFCEN] = 1): i%Midik>y PFC_TRGDLY A1 PFC_OUTARR Ljjfi;
TAC_UKMIN [N 0

12.2.22 PFC_TRGDLY/PFC_OUTARR (0x40FE, 0x40FF)

PFC_OUTARRH(0x40FE)
[0A 15 | 14 | 13 [ 12 11 | 10 | 9 8
AR PFC_TRGDLY PFC_OUTARR[11:8]
HKA - - - - R/W R/W R/W R/W
SAE - - - 0 0 0 0 0
PFC_OUTARRL(0x40FF)
[0 7 6 5 | 4 | 3 | 2 | 1 | o
B4 PFC_OUTARR[7:0]
V4.0
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—3’@@ R/W R/W R/W R/W R/W R/W R/W R/W
HAHE 0 0 0 0 0 0 0 0

(YA 2R iR

TAC 3#IE ) ADC RFEfph & EIR
RGPl 24MHz(41. 67ns), PFC_TRGDLY = 5, WI%ESR 41. 67*8*5 = 1664ns.
[15:12] | PFC_TRGDLY | J& (0, 15)

vE: {XAE PFC {#5E(PFC_CRO[PFCEN] = 1)B}H K

PFC AMNAPAT il 26 15 B A

¥ E PFC #MFARI UDC (1) PT #5188 AT SR o

AR ANHRPAT IR = N IRPAT IR/ PFC_OUTARR = 24M/ PFC_ARR/
PFC_OUTARR

RGN BN 24MHz(41. 67ns), PFC_ARR = 150, PFC OUTARR = 200, P3R4k,
ITH A = 24000000/2/PFC_ARR = 80000Hz ; #h ¥ $4 47 i % = 80000/
PFC_OUTARR = 400Hz.

HUE G (0, 2047)

[11:0] | PFC OUTARR

7 AXAE PRC {1 RE(PFC_CRO[PFCEN] = 1) 2L

12.2.23 PFC__UAC (0x409A, 0x409B)

PFC__ UACH(0x409A)
fr 5 | 14 | 13 [ 12 [ 1 | 10 9 8
B2 PFC__UAC[15:8]

R R R R R R R R R
XA 0 0 0 0 0 0 0 0
PFC__UACL(0x409B)
fir 7 6 5 | 4 | 3 | 2 1 0

SR PFC__UAC[7:0]

HKA R R R R R R R R
SAE 0 0 0 0 0 0 0 0
A B iR

[15:0] | PFC__UAC | ADC HHfil % SRAHE

12.2.24 PFC__IAC (0x409C, 0x409D)

PFC_ TACH(0x409C)
iz 15 | 1 | 13 | 12 [ 1 | 10 9 8
42 F IAC[15:8]

HKA R R R R R R R R
SAE 0 0 0 0 0 0 0 0
PFC__TACL(0x409D)

(A 7 6 5 | 4 | 3 | 2 1 0

AR PFC__TAC[7:0]

B R R R R R R R R
SAE 0 0 0 0 0 0 0 0
AL E iR

[15:0] | PFC _TAC | ADC Hijfifi & AL
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13 FOC

13.1 FOC 588

13.1.1 FOC &1t

FOC HHH T34 T FOC, A& FOC WaHIN A&, JErT M THT SVPWM fIHHL
. 24 DRV_CR[FOCEN] = 0 Itf, FOC #ATAE, FOC IohfFik, AHRZFfAaib T AR H.
TEEH N,

FOC BB & ML SAS, Pl FEhlds, APREEHUBLR, AEFURIEBIEO PWM B4k,
AR SEBL R RS . SR A S A LS S S A, ST TR FOC [ ] .
O AIEE MCU AL ZE A BAL IRAS 5 5 RIS 7L &, SEBLEE AT/ FOC 1MLz -

W o FOC il R H A B SR At S A P S AR bR AR 8, () IRl B UL B2 3k MCU (0 P2 A

il
B % FOC #i: FOC MRt f B ANFE T, MCU REENL BAL REHME 5 IFEAT I, 15344

FE 4 1 BEAEIE N FOC ASEHLSL B AR bR A 4t

FOC_CMP
TQREF FOC_CMP

L UD(

%

PMSM

Yvy

EOME

] 13-1 FOC 5 BEAE ]
13.1.2 SEHA

FOC #idefiiH d fli it %6 FOC_IDREF 1 q fii 72 % (i FOC_IQREF 1ENHITZ%1H,
i d B CRAEE FOC__ID A1 q IR FOC__IQ fE AR IRE,  SLIl fad A% .
FOC R it Seit B f B L FOC__EOME, MCU ¥ AS S1E Ju I i AR5 PI ARIR
F¥s 4 IR {245 FOC_IQREF,  SZH3s fE - HL i WA A
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13.1.3 PI {=HlE8

FOC #EEL il 2 /4> Pl il ag, I+

1. FEFRGEEES]: d BRI PHERI S, DL d Bl HR 4 FOC_IDREF 5 & 5t Hiif FOC__ID
R ZEAE 9N, Hel %% FOC_DQKP FI 7 %% FOC_DQKI 75 Pl £z a5 fe, d fl
e KAl FOC_DMAX AT d Bl i 55 /IMEL FOC_DMIN Xt i sE A7 BRI, Fe e d il
JE#§4 FOC__UD;

2. BETEREFEAEE . oM HIR PSR . UL g BliFIRTE 2H FOC_IQREF 5 i3t fiiit FOC__IQ
ifmZEE N, LBl R4 FOC_DQKP #1474 FOC_DQKI 115 Pl 4% 25 1ERE, q %l
iy KA FOC_QMAX AT q fird B/ ME. FOC_QMIN it AT R IE . BeJetit q 4l
JE154 FOC__UQ.

13.1.4 YefRkEin

13.1.4.1 Park %35z

B
) 4 MF VALP (V)
4’
_UQlvy) o IETPARK
VBET (V)
Vel ys  THETACO) |
Vq// ;\V 0 d Vo= Vg% cos 8-V, * sin
i d - VgZVd*sjn6+Vq*Cose
Va a

13-2 Park i 45

d-q HiiHIAL Pl ez 55453 d-g BT PS4 FOC__UD A1 FOC__UQ. 1] Park i#
AR HORE LT IR B AR e d-q ARbs R A B AR L a-B AR R
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13.1.4.2 Clarke %35

VALP (V)

VBET (V)

VA: VB
VB: (_V[3+\/73*V(1)/2
Vo= (-Vp_v3%V,) /2

| 13-3 Clarke i 254

i3S Clarke 13284t FL O B NI ARER L a-B ALFR R AR H B = Al 1L A-B-C AH5R R

13.1.4.3 Clarke i

B
B A TALP (T o)
1B (Ip)
IBET (1)
Lgg Ls
In+ Ig+ Ic=0
| Iﬂ = IA
el Ip = (Iy +2%1p) / V3

13-4 Clarke 25 #it

Clarke ZZHLREREERIKT A AHFLFURT B AHFBIRM =i LE A-B-C AAhR AR H B AH LE o AL AR
%o
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13.1.4.4 Park T

TALP (1)
IBET (1)
THETA (0 )

ID(Iy)

Iq= Ta*cos 0 +]g*sin 0
I;= —Ta*sin 0 +Ig*cos 0

K| 13-5 Park A5 ¥

Park R4l RAE LA ER L o-B ABFR RACH B AHER: d-q A4FR R, R1F d-q Bl
FOC__ID 1 FOC__1Q.

13.1.5 SVPWM

SVPWM Hidiit FOC #% il i B B A7), H A B R R A A0 48 22 ) H R R A D)8 AR
THHEBIE IR ZBORRED] R/ AR 4t b R AR B A LIRS AR e A ks, HL
HL A 2R

SVPWM 74 = AH LR IR SE RIS 5 525 b, B o5 s B A R R mT i A o J LA — Ik
Jitge HMITIARES EORAVE AT ELE, PIEEHAEEA 2 FuRES, B EMRTITN B e 2 6
LR (] 1 30R) 5 IHHTIT I U Ze e b 2 (] 0 37i). BRI, 0032 ds el IRt AT 23 =8 i
R ARE—FIRETTH XcXeXa Fom, Xc 3 C AR, Xp U3 B HPIRZS, XaAUE AR,
100 A% C M IR B A2 i, Ay B IAIATHUER 2. =M%y 1 8ia08 0 I AP
PPN TRORAS I AR PRI AT LR F, MO R R E . HAR SRS/ s, 9
RRIRZS e IRk 9 60 FZ A Rk .
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U120(010) U60(011)

U180 (110) 10(001)

U240 (100) U300(101)

13-6 SVPWM Hi £ &

SVPWM 1R E i@ AN MAT R BRI, AIRRNERERENSENN S BEERE. WE
13-7 SVPWM H LA TR, Uout &R A =5 18] R 25, 1Z &AL T U60 A U0 2 a]. AR¥E
MEAZEEN], ERFE R PWM B Ts #AE], UO % Hi At [a] 2*T1 A1 U60 g i TR) 2*T2 L EI1EH
I H R RO AT R ER Uour. FIRET A HFREHTT, N T0.

U60(011)

TO = Invalid vector

T = 4%T0 + 2*%T1 + 2%T2 = PWM Period
Ugur = 2%T1/T*U0 + 2%T2/T*U60
777777777777 , Uout

2%T2/T*U60

- U0 (001)
2%T1/T*U0

Kl 13-7 SVPWM HLJE & R
131 A R E WA GRS

CAHH B #f A Une User rRE
0 0 0 0 0 000
0 0 1 2/3*Upe 0 001
0 1 1 1/3*Upe 1/3*Unc 011
0 1 0 ~1/3*Unc 1/3*Unc 010
1 1 0 ~2/3*Une 0 110
1 0 0 ~1/3*Une ~1/3*Usc 100
1 0 1 1/3*Use ~1/3*Une 101
1 1 1 0 0 111
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13.1.5.1 G SVPWM

TE L H P B FURFERE U, FOC R e i B SVPWM. XU = HBH B i RAER 0T, IS
# FOC_CR2[F5SEG] = 0 4 LE 7 SVPWM.

PWM1

PWM2

PWM3

TO T1 T2 TO TO T2 T1 TO

13-8 LBz SVPWM % Hi H

13.1.5.2 AEET, SVPWM

LBl SVPWM A BEFEXN = HL B LR AR M . B FOC_CR2[F5SEG] = 1 g LBk
SVPWM.

PWM1

PWM2

PWM3

TO TO T1 T2 T2 T1 TO TO

&l 13-9 LBt SVPWM it i 7
13.1.6 idifFHl

BAU = L B R By Al g F L # ThAg, Bl E FOC_CR1[OVMDL] = 1 f#gEid s thaE. 1A
Hilffige)5, FOC__UD. FOC__UQ FIFHCIRIEEIIMUN 1.15 fi5, HEHHBOK 1.15 5.

13.1.7 FEX¥ME

FEIX M HAT X0 = F B AR AR, BB FOC_TSMIN Ziffai i BAEIX AMEE, ZI)he
A RS RS N AT AT T IR 54

13.1.8 HiHBEXRE

FOC i i 5 2K 5 AL BEE B A = AH IR . 24 FOC B LAE Y, fiifz ADC Al
B, I BRI A A7 48, ADC HIEAN 7 XA ZHACE . MR¥E FOC_CR1[CSM]iL
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IR0 = HL B LA RAE AR 3, 7 B0 B HLAE R A B 2R IA ADC JEIE 4 9 RELL A itrip [RoRFEEIE. 78

R FA BH AR AR T BRIAIEIE O O fa [PRATIEIE, JEIE 104 ib FRAHEIE . 7£ = A H R

A FERVUEIE 0 4 ja PRAFEIE, 1EIE 1 4 ib KRFFIEIE, #IE 4 4 ic KERFFEIE. 7] LUkt
18 2 JyBR2e f s () RAF I8 IE

13.1.8.1 HAFEPHREFE

fic & FOC_CR1[CSM] =00, 45 FBH A RAFA . 78 B f P AU, FOC AR AE
Driver 1% Ay b -5 DX a) 5-RELR PRI itrip(GETE 4)iE47 P VCRFE,  7E Driver THEES M R B X [a]
H. FOC #Huiz 5 5¢ il Xof BELE F R HE AT RAE

FEFEIX I 1] P SR 2 B0 HL i AR (e R P, FOC MBI 75 78 22 B4 IX N 1) f) 4 2 % B i [
T1'. T2k, @A E FOC_TRGDLY X RAERT B THEATECE (iR, fRIFFE T1'\ T2 5EHER
¥E. #1: FOC_TRGDLY =5, N#EiR 5*T = 208ns; FOC_TRGDLY = 0xFB(-5), N4 208ns.

start start
calculation calculation

ude ude
A itrip \ trig itrip L trig
trig2 \ trig2 \
o / 4
itrip y | 5.6us itrip  J 5. 6us
trigl < > trigl < »
Y Y
pwm_al
pwm_ah | | | |
pwm_bl | | |
pwm_bh | | | |
pwm_cl | | | |
pwm_ch
p T2/2 T1/2 T2/2
T1/2 ‘ / ‘ / L ‘ /
t TO ‘ Tl ‘ T2 ‘ TO ‘ TO ‘ T2 ‘ T1 ‘ TO ‘ TO | T1 ‘ T2 ‘ TO ‘ TO ‘ T2 ‘ T1 ‘ TO ‘
vae [ ][ W [ww |[= |[w |[w]w] w0 oo ][ @ [ 7 ][]
> > R o >
dtr i ﬁ tr +7$ dirp @ dtrprieq
trg_dly trg_dly trg dly trg dly
00) (>0) (<0) (<0)

13-10 B R FERFE I 7
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A
pwm_al ‘
Decrease Increase
pwm_bl E
pwm_cl |
179-0 72-0
t 10 ‘ T1 ‘ 70 ‘ T0 ‘ T1 ‘ 70 ‘
t’ 70 ‘ Ti-ts ts| TO ‘TO”‘ Ls‘ T1 ‘ T0 ‘
> < ts=dtr+At

cow [0 )[R [whwlp] [ w ][]
T T TO”=T0-ts

—

itrip itrip )
trigl trig2 T2 =T2-dtr
A T2"=T2" -ts
Decrease Increase
pwm_al E
pwm_bl
pwm_cl | |
Ti=0 T1=0
t TO T2 ‘ TO ‘ TO ‘ T2 ‘ TO ‘
t’ TO”| ts T2 ‘ TO ‘ TO ‘ T2-ts ‘ts‘ TO ‘
ts=dtr+ At

vow elpd] e fJw e[| e (]

itrip itrip
trigl trig2

P 13-11 FA L BER BRI TR R

B R FE KA A ARG R 1) B DA A B X D4 A7 AR KA B OIS B B 00, RS 75 1 8 i H 98 T2 DALARAIE
TR/ NSRRI, B 4 E FOC_TSMIN (FOC_TSMIN = f5/INRREST LI A] + BEIX i
[i]), FOC HiHe£xxt PWM I H S TR AH AL T
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13.1.8.2 W=HEFRFER

start start

calculation calculation
ude ude

A trig trig

Y

Y

5. 6us |
[ —
ia/ib/ic ia/ib/ic
trig rig
de_rdy
; g
)/
pwm_al | | ,_
pwm_bl ,_
pwm_cl | | |

13-12 X0 = H BH HL 005 SR A AR
I B FOC_CR1[CSM] = 10/11 1 FOC_CR2[DSS] = 0, #4530/ = i JH B R . 7E=
HBE RIS RARERE R R, il FOC_TRGDLY 23478 ¥ Bt = A FL L i e b — A AH Eam(ﬁﬁﬁ'
PSE ialiblic) R AE AL, 24 SRR o B R G X 53 A — AR AT R AR . XU PSR, @
FOC_TRGDLY % {745 15 B IR fa (RFERTHL, 4R 58 B JE dOnt ib BEAT R . T B B2 A
A AL 80 BN 124 = AH AR BE AU 76 55 000 [X A f5]: FOC_TRGDLY =0xB2, |24 FOC it
Basia N8, E N RS 50T = 2.08us X iafiblic FE, RFESE G X} 7 4h—4H iafiblic k.

start start
calculation calculation
udc udc

/ib/ic ia/ib/ic
trig trig
N K
ticg dlly tirg dlly
| F—

pwm_bl

pwm_cl

13-13 X = HLFH FE S B R EAR S
fi® FOC_CR1[CSM] = 10/11 fil FOC_CR2[DSS] = 1, RIZEFEX/ = i pELAifisc & ARt 7E
U= P BEL LIRSS B SRR, — N ) FOC BHuE S — 1k, B —AHAH FE AL (IR f X e
& iafibfic) AT R BT —E A WIRAE iafibfic ThfI—HH, J5— /M EIRAE 5 A — AR R,
A B AR BRI REAT FEURCRAE . I FOC_TRGDLY 77 7 8% BB AT HLIAL ia(lild 0), ib(ilid
1), iC(HIE 4)FRFFIAL, 75 EHER KR ORI HLA B B NAZAE fafiblic SRAF RERE 000 [X
[@]. f]: FOC_TRGDLY = 0xB2, W4 FOC iH#u&k 7 Fit%, £ TimdfFal 50°T = 2.08ps X ALK
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FE.
U= i B FL SRR R 3 U7E Driver HHECA 1) R 140 L FOC BEHIZ 5 52 1 5 %-RE: R SRR .
13.1.8.3 BRI RE

RN AH LA IR A, DRI 7R 0\ i B FB R A R G v R AR e B H . N 0 I
ADC [JIRAFHEEIA AR S, 7EI18 B ADC SRAFEH Ik 25k B 3RS R FE(E . FOC B Fii
KAE i B BRIME N 0x4000. H1-T- ADC Z:f: B e FBEAFAR (1) 22 2 T BB 5 2P BT, RIUERE
B BT RAE . RAETEUWTT - AE = AHBA A FL RIS S A RIS IE BT 2 O, SRTPES
WL AE 75 77 % FOC_CSO. fii% ADC (¥ JEJEfE OV ~ 5V, fW&E N 25V, W] FOC_CSO =
2.5V/5\/*32768 = 16384(0x4000).

m 4 FOC_CHC[CSOC]=00/11 ¥, 5 FOC_CSO =2f& ITRIP Fil IC fifi &
B 4 FOC_CHC[CSOC] =01 K, 5 FOC_CSO &M IA HfiE
m 4 FOC_CHC[CSOC] =10, 5 FOC_CSO &£ IB Hifi &

13.1.9 AEIRIY

PR LA SRR, TR, (55 A T DA B . A P ORI 23 DU R 00
W R

B SRR

B EIGE AR

B (hEAR

2 13-2 M JERIE
FOC_CR1[RFAE] | FOC_CR1[ANGM] | FOC_CR1[EFAE] £ EERIR

1 X X J€33 56 il £ P
0 0 X Py A
0 1 0 S 28 Ah A

0

1

1

IR IS5 22 S > FOC EFREQMIN: %5 S84k & A i
5% ) i 2038 < FOC_EFREQMIN: it 55 B8 5 1] £ JF

13.1.9.1 [EiEEHAE

€I it ) 71 2t # FE Z5 A7 4% FOC__THETA, #ZZ {74 FOC__RTHESTEP, JN# %

17 # FOC_RTHEACC,

FOC__RTHESTEP(32 f)
f7)THETA_OL(16 f7) = THETA_OL(16 fir) + FOC__RTHESTEP (i 16 £r)
Hr, THETA_OL At NEME 5o Tl /1 B, THE ) THETA_OL £ E#HEAN

FOC__RTHESTEP(32 fi)

DL R e 3 vk %5 R FOC_RTHECNT St [ #. Tea A R A
+ FOC_RTHEACC({% 16
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FOC_THETA {E & &t 5 . 5 FOC__THETA &4 {E FH 5 N\ THETA_OL.

@I s 7 P HOAR S e fot v, TR B FOC_CRA1[RFAE] = 1, {HAEICHTIRE. TEIRE et AN
WUAT — I IS S, AR TS T in 1, i EUE A B e (1 FOC_RTHECNT L E)/5 .,
FOC_CRA[RFAEJE{FiE 0, NCH4hoR. TCH4ER)E, BRI FOC_CRI[ANGM]IIAL B ik 5 M .
FOC_CR1[ANGM] = 1 I}, ffifEk Al #:; FOC_CRI[ANGM] =0 I, £k F5ibr ffi

13.1.9.2 iZhifE

S A B ¥ FOC__THETA fili ¥ FOC__RTHESTEP LAz . AR N :
THETA_OL(16 fif) = THETA_OL(16 fii) + FOC__RTHESTEP(i& 16 fi7), Hr, THETA_OL
NS N ERE S . R A A U, TS THETA_OL £ E % N\ FOC_THETA N4
WM. 5 FOC__THETA 24 {H R 5 A\ THETA_OL.

B FOC _CR1[RFAE] = 1, FOC_CR1[ANGM] = 0 I}, J&3smal Bz Ul eam i f R, it

o FHD S8 5 A M@ 25 A ) BRI 3 o A T S e 0 5 Ok 5
B FOC_CR1[RFAE] = 0, FOC_CR1[ANGM] = 0 It} , f1 F Bk B s f)E, #F

FOC__RTHESTEP Nt EH#EE NG aKVIIREE . 5 NEE FOC_RTHESTEP = 0, #Jsk

BLWE M Thfg. Jlid S NidfE FOC_RTHESTEP SnH#fE, mIsiif & FOC UKzh(H & FOC 1%

HEF . BpES N FOC__THETA Fl FOC__RTHESTEP. FOC RLHHRHE 5 N fis 5 M 1 4

AN B A A B IR L)

13.1.93 (tEEAE

IA

1B
L EE—— THECOR
UALP THECOMP =

E— THETA
UBET ; THETA70LI 2&%3 »
FK1 ETHETA )

EOME

EK2 > -
EK3

EK4 )

KSLIDE
EKLPFMIN ESTIMATION EALP
EKP > EBET
EKI EMF
PIRAN

FBASE

OMEKLPE
EBMFK "
EFREQACC
EFREQMIN FORCE

EFREQHOLD ANGLE

] 13-14 £l 585 I A P
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13.1.9.3.1 (HEREEAE

Tl SEARARYE FH P 4 NI M LS EOR ) S50 @ s LR, AR SRR 1 FEATL R0 L R A T A5 5
S SEPME AT S A . RS ATk PLL A 0F SMO 22, il FOC_CR2[ESELJiH4Ti%

.

13.1.9.3.2 (HEEEHIAE

EFREQMIN
—— P omega <

omega EFREQMIN
0
OME THETA ETHETA,
EFREQACC — — >
Q > C_PJ / | CALCULAT ION
+

EFREQHOLD

Z*l

13-15 fiti S50 25 5k 1l 4 2 5 FELAE 1]

DR S ICH TRk FALE SR ALEORT N, SRAEMIFRIR/N, il S 2SRk B0 10 g 82 A
S SPMEFER KR ZE, ATREA HNLE BRI TEXAEOL T, A b ambl A, Al fRiE
HALIBR S 3o

Iii B FOC_CR1[RFAE] = 0, FOC_CR1[ANGM] = 1, FOC_CR1[EFAE] = 1, fiifEflis aesmbilf
FEViRe. il 13-15 Frosidic 0 WAl S8 ikt il S0 FE omega(:E i WS )5 FOC_EFREQMIN
FIRN, AR AR N i 2R OME i FETH BRI B i Al S #s A 2 FOC__ETHETA. 34
omega <FOC_EFREQMIN B}, i FH S AR SR AE, smbld s N O FFih, REANEE A S A &
FOC_EFREQACC #fn, sz¥iini®, Rl FOC_EFREQHOLD R H#i5H FE i KMt . 24 omega =
FOC_EFREQMIN i, omega {4 OME.

A5 5% FOC__EOME 1 OME £33 FOC_OMEKLPF {3 35 .
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13.1.9.3.3 AEFEBNK

,,,,,,,,,,,,, estimation theta

actual theta

e e — 1 Lheta%idWSTlMATwl\ [ ———— e
SWOOTH SHTTCH
13-16 ff1 521 D) th 42

fii  FOC_CR1[RFAE] = 1, FOC_CR1[ANGM] = 1, eI TheEshral, Teiadi)s Ul
A IO R, AR E G S AR R, ARk 55 A B 5 T k) £ FE AP TE R 2 . T
W, A TR b £ L DD At S AR I, 3 el T A B R AR S ri LB . P D)4k
BT R e L3R ]

e 48 Ai, 2455 M F FOC__ETHETA FI€ i 5 il £ /% THETA_OL KM % /N T 25 F
FOC_THECOR, HE#:V)#t FOC__ETHETA fENffifEfit . Mz KT FOC_THECOR, N4
P FAWILL FOC_THECOR f£ A5 Ex%) THETA OL #H47E1E, iJLZE R FOC__ETHETA [fi{ii&
. w2/ FOC_THECOR I, EE:V)# FOC__ETHETA{EANME i .

13.1.9.3.4 fIEME

AME{H FOC_THECOMP i 4% FOC__ETHETA #47M 4. FOC_THECOMP Jyfit
I, FMER A S ;. FOC_THECOMP JyiEEIT, M2 R .

13.1.10 EBHISERISE

FOC IXBNHNUZATES, FH /Al Seit A5 AL seid S BALIIZ T IRA . FOC FLddR AL
SERF S
B MR FOC__THETA
B EERME FOC_ETHETA, {58 FOC__EOME
m  d#hHE FOC__UD, qfiHiE FOC__UQ
B dHiHi% FOC_ID, q#fifi FOC_1Q
B o ffiHE FOC__VALP, B4hHLJE FOC_ VBET
W BEZHJE FOC__UDCFLT
B R FOC__IA. FOC__IB. FOC__IC M= i KfE FOC__IAMAX. FOC__ IBMAX.,
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FOC__ICMAX

o flELIR(5E T FOC__IA), B #liHiii FOC__IBET

o fill [ B % FOC__EALP, B %#/& 5% FOC__EBET
% LN # IR FOC__EMF

HHLIIZE FOC__POW

13.1.10.1 LI peAE:m

FOC it % FH i I X388 XUAS I Zh B . i B FOC_CRO[ESCMS] = 1, [AI it & i i 45 4
FOC_IDREF. FOC_IQREF #2y 0, /a3 FOC ik, w5 & FOC__ETHETA A5
FOC__EOME FfE a] W HLIFPIRZAS . 24 FOC__ETHETA [ Nisfiiak FOC__EOME Afif, il
REEFIRES, TELRE, FLLR RG] MR HIl. 2 FOC__ETHETA [a) f i 1 5
FOC__EOME JyIEMH, MMRREEZRAS, T B A A S a8 sl £ B2 2l L

13.1.10.2 RREBEHEEIEM

S AR IR A KBS B 5 ol e Fa3h %5 FOC__EALP A1 B il 5 Fi3h% FOC__EBET, Jf
THHEAEMSEK FOC__EMF. FFATR4E FOC__EMF BEFIBEALIPRE, SCOUEHARY . Bt
RIPEINHE

13.1.10.3 EB#NIHEE
FOC HRHESRRE BT, it B R R 3 DA R D 5 (R RER L PR, 28 T/ 3 s L Th %
13.1.11 FG =%

FG {55t FOC Al Timerd JLFIMERF2E, FOC sk A IR SR Sk fbase, 1k
LS AL S FOC_EOMELPF l FG %% FOC_KFG 5. FG 4554, RN A HEH %=
TIM4__ARR, Jf¥ TIM4__ARR/2 H# % TIM4__DR. Timerd TR E MR, R4S RLET
B KOk W B &S MR B R B . FOCKFG 19 it 5 2 X A : FOC_KFG =
SYSCLK/(2ATIM4_CRO[T4PSC]*fbase*x). FHH', x AN— NIRRT FG 55114
U Rk Rt 65535, TR Timerd [ #4345 2%t TIM4_CRO[T4PSC].

FOC_KFG = 0 I Ny AMiELtThfgE, TIMA__ARR 1 TIM4__DR A4 E ZhH#r
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13.2 FOC HiF=%

13.2.1 FOC_CRO (0x409F)

fr 7 6 5 | 4 3 2 1 0
K OMIF OMAF MERRS RSV OMAS ESCMS EDIS
B R R R/W R/W - R/W R/W R/W

SAME 0 0 0 0 - 0 0 0
A B4 S iR
omega < FOC EFREQMIN #x&fiz, BIf#i FOC CRI[EFAEIAN 1, ZbrEARARE
[7] otp |

0: omega = FOC_EFREQMIN

1: omega < FOC_EFREQMIN
omega > FOC_EFREQMAX #5 &AL
(6] OMAF 0: omega < FOC EFREQMAX

1: omega > FOC EFREQMAX

T B R I R R ZE 1 4

00: 0.5
[5:4] MERRS | 01: 0.25
10: 0.125
11: 1.0
[3] RSV {588

Ay B P oL K e i Y e R
omega[15:8] KT FOC_EFREQMAX I, #z&&%iH OME A:

[2] OMAS 1, FOC_EFREQMAX*256
1: FOC_EFREQHOLD
5 i H B e
(1] ESCMS | 0: PA s il sl A =X,
1o AR
#% |- FOC_ EALP/FOC EBET HZhit#
[0] EDIS | 0: A%k
1: 2k
13.2.2 FOC_CR1 (0x40A0)

o 7 6 5 4 3 | 2 1 0
2 H OVMDL EFAE RFAE ANGM CSM RSV SVPWMEN
Byt R/W R/W R/W R/W R/W R/W - R/W

SAiE 0 0 0 0 0 0 - 0

AL B Eii P

Tk 1 e
(7] OVMDL 0: Mg
1. f#ige
ity B4 5 1) EE i
6] EFAE fffe5, FMEHRMGESNERTISE, JashRBfsE 5 mE
0: Ml
1: iR
5] REAE ot 1 TG 3% A A6 e
fEREJG , AAFE AR ER SR 25 Y, eI 45 S AR 4 FOC_CR1[ANGM] £ H )
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D24l S A e h s, [ FOC_CR1[RFAEJ A 0.
0: AMilife
1: filife

[4]

ANGM

F IR
FOC_CR1[RFAE]
FOC_CR1[RFAE]
0: BEFFE
1: AR

O I, FEARHE A7 AU T it 55 2 BB
LIS, @A A iy FEAR B b (o U7 H Ay S48 sl i

[3:2]

CSM

FLLR AR AR X
00: FLHLFHRAE
01: XUHLFHRAE
10: f#E5

11: = HBHRAE

[1]

RSV

TR

(0]

SVPWMEN

SVPWM FRHefifi i
0: Affife
1: fdife

13.2.3 FOC_CR2 (0x40A1)

VA

7

6 5 4 3 | 2 1 0

HAFK

ESEL

ICLR F5SEG DSS CS0C UQD UDD

Pt

R/W

R/W1 R/W R/W R/W R/W R/W R/W

BE0A N

0

0 0 0 0 0 0 0

A

HR

iR

[7]

ESEL

£ Al S A A e

0: SMO

1: PLL, BtW} FOC KSILDE Zfff#% 4 PLL [¥) PI $%ifil#5 ) FOC_PLLKP,
FOC KLPFMIN 27 f£88 9 PLL ) PI 454 %8 ¥ FOC PLLKI

(6]

ICLR

FOC TAMAX/FOC IBMAX/FOC ICMAX & 0
0: TEX
1: % FOC__ IAMAX/FOC__ IBMAX/FOC__ ICMAX i& 0 J5iZA7 B3hi&E 0

[5]

F5SEG

SVPWM 52 7ik %
0: 7 Bxxl SVPWM
1: 5 Bt SVPWM(ER Hi FH FE A RAE AR 028 1 I %)

[4]

DSS

X/ = P FEL LT R A2

0: MBS REAS,  — N SR A P AR PRI

L B RN X, RS BB SR — AR, A SR AN 5 R P A
UL, FOC I8 5 AE A3 AN B A AT — K

[3:2]

CS0C

FEL YLKl A 14

Bo B A, EFF FOC_CSO BN HEM . S BHRAERS, FCE N 00 B¢ 11 %
itrip &k, XUHLPERAER), FCE N 01 X ia Kk, BLE A 10 %F ib K.
AR, BCE N 01 X ia KEHE, BLEN 10 XF ib K, FCE 00 5% 11
X ic K HE .

00: itrip fl ic

01: ia

10: ib

11: itrip fic

[1]

uQb

q B PT ¥4 882K |, 2% FRF, FOC UQ [MEASEE B PT 5t S8 50 3
0: ANZEE
1: 2%
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d i PT d5ifi ek b, A% FRF, FOC UD FMMEASFE B PT #2528 56 357
(0] UDD 0: 2R

1: &1
13.2.4 FOC_CR3 (0x409E)
YA 7 6 5 4 3 2 1 0
FOC THEC HALL, PLL
2 HR EFAM TAMD MFP EN OMP_DIS FOCFEN ‘BN TSMINH9 | TSMINHS
Byt R/W R/W R/W R/W R/W R/W R/W R/W
S=LA(ER 0 0 0 0 0 0 0 0
[0A B FR iR
OMEGA J&3 #5145 e

24 FOC CR1[EFAE] = 0 H FOC CR1[EFAM] = 1K}, % FOC OMEGA [&5E K
[7] EFAM FOC_EFREQHOLD
0: AMEige
1: ffige
AT E T
18 ] atan(ealpha/ebeta)f3 3£ £ £ 4 FOC_THETA
0: AMEge
1: ffige
3 U 5 15F
(5] MFP_EN | 0: Afdife
1: flifg
Aok S AR RS, (HRE)E, BIMEIERE SMO B3 A0 Bk, ff AN &M
FOC_THECOM| 26. 5°
PDIS |0: Affife
1: ffige
FOC 5l f#i g, 7& DRV_CRIMESEL] = 1 fJFi$¢~, BIf# DRV_CR[OCS] = 0, FOC
o i) T
0: Ak
1: ffige
PLL #3:0F Hall JEJ%fRE, Hall #5307, B3EiE FOC THETA [ Hall ff &5t
HALL PLL_ | PLL “F3f J5 B3 3| A A Bl
EN 0: AMiife
1: ffige
[1:0] TSMINH | FOC_TSMIN ¥ Kz, 5 0x40a2 a7 as4lmk 10 A2 5k

13.2.5 FOC_TSMIN (0x40A2)

(6] TAMD

(4]

[3] FOCFEN

(2]

fr 7 | e | 5 | 4 | 3 | 2 | 1 | o
AR FOC TSMIN
Byt R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
{0 ZFR Eiip

R . R /N

W= H BRI - FEXAMEAE

A Y6 [0,255]

TSMIN = SRAEE T Tuinsn + FEXHT[E] T

Bl: Towiw = lus, Tor= lps, TSMIN = 2us, #E WA 62. 5ps,
FOC TSMIN = (1 + 1)/62.5%4096 = 131

[7:0] FOC TSMIN
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13.2.6 FOC_TGLI (0x40A3)

AL 7 | e | 5 | 4 | 3 | =2 | 1 ] o
R FOC_TGLI
Bt R/W R/W R/W R/W R/W R/W R/W R/W
SAiE 0 0 0 0 0 0 0 0
L ZHR Eiipr

R 0 A kb B

WIhEE T RN, miE Pre-driver () EWFA /N SIEMKrpLHKR T —5E
[7:0] FOC TGLL P ER . BEITAA, Sk T % e BN A 3.

- HU (B [0,255]
B WER/ANT s FIZEK, FEXHSE] Tor = 1ps, 3RO AN 62. 5us
FOC TGLI = (1 + 1)/62.5*4096 = 131

13.2.7 FOC_TBLO (0x40A4)

fir 7 | e | 5 | 4 | 3 | 2 | 1 | o
kS FOC TBLO
A R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
A E i iR

= L BE H AR A AR T SRAE BRI [R], 4 N A Sd A B[R] /N T FOC_TBLO,
[7:0] FOC TBLO AKEEZAHM IR, KRR AL P45 2 F I

H{E [ [0,255]
B: FHRSIERENT Tus AKAE, FOC_TBLO = 1000ns/41.67ns = 24

13.2.8 FOC_TRGDLY (0x40A5)

fr v [ e [ 5 [ 4 | 3 | 2 | 1 [ o
AR FOC_TRGDLY
KA R/W R/W R/W R/W R/W R/W R/W RV
Al 0 0 0 0 0 0 0 5
hr L2y iR

PR AR I ] T B

%4 FOC_TRGDLY = 0, BRIALELL NI ZIHEAT RUIARAE

A PR SEX S A RO h A

W/ = BERFERER: 58 000 H g{(Driver THEUE A 0)

A FEl [-128,127]
[7:0] | FOC_TRGDLY | SLeiPERAEMLZ: 40 FOC_TRGDLY = 5, MI%EiR 5*T = 208ns; FOC_TRGDLY

= 0xFB (¥M&) B{ FOC TRGDLY = -5, N$Z#{ 208ns;

= H B SRAEAR - 21 FOC_TRGDLY = 0x85 (fkmififF S hr, R 7 A4
XHED, W24 Driver tHE#s M 4L, 76 R FFHT 5*T = 208ns #ATX
F£; FOC_TRGDLY = 5, W4 Driver i+&gsm Lit%, 7 FiF4F)5 5*T =
208ns AT KK
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13.2.9 FOC_CSO (0x40A6, 0x40A7)

FOC_CSOH(0x40A6)
A 15 | 14 [ 13 [ 12 | 1 [ 10 [ 9 [ 8
4 HR FOC_CSO[15:8]
Sy R R/W R/W R/W R/W R/W R/W R/W
SAiE 0 1 0 0 0 0 0 0
FOC_CSOL(0x40A7)
A 7 6 5 | 4 | 3 2 | 1 0
ZFR FOC CSO[7:0]
Bt R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
A B ik
HL IR A i B
fii B FOC_CR2[CSOC], A% F BB RAEREAN) itrip, XHFERAER A 1)
ia, ib, —HIPHLRFERIM ia, ib, ice
L15:0] ) FOCCSO | ot [0,32767], Bsfirte 2y 0
#: ADC HHLEEE oV ~ 5V, JE#EN 2.5V
T FOC_CSO = 2.5V/5V*32768 = 16384(0x4000)

13.2.10 FOC__RTHESTEP (0x40A8, 0x40A9)

FOC _RTHESTEPH(0x40A8)
fr 5 | 14 | 13 | 12 | u [ 10 | 9 | 8
2R FOC_ RTHESTEP[15:8]
et R/W R/W R/W R/W R/W R/W R/W R/W
H A 0 0 0 0 0 0 0 0
FOC__ RTHESTEPL(0x40A9)
A 7 | e | 5 | a4 | 3 | 2 | 1 | o
2R FOC__ RTHESTEP[7:0]
St R/W R/W R/W R/W R/W R/W R/W R/W
SAiE 0 0 0 0 0 0 0 0
AL 2R Eii P
e AR HE, FOC_ RTHESTEP NHEA 32 A%, dmihi NS00, Bt
B NE 16 fif
[15:0] | FOC RTHESTEP | H{f i [-32768,32767]
FOC RTHESTEP(32 fiz) = FOC__RTHESTEP(32 fif) + FOC_RTHEACC({ik 16 i)
THETA OL(16 i) = THETA OL(16 fiz) + FOC__ RTHESTEP(/; 16 1)

13.2.11 FOC_RTHEACC (0x40AA, 0x40AB)

FOC_RTHEACCH(0x40AA)

VA 15 | 14 | 13 | 12 | 11 [ 10 9 8
24 FOC_RTHEACC[15:8]
Byt W W W W W W W W
XA 0 0 0 0 0 0 0 0
FOC_RTHEACCL(0x40AB)
A 7 | e | s | 4 | 3 | 2 | 1 0
ZFR FOC RTHEACC[7:0]
A v | ow [ ow | ow | ow [ w | W W
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g | o ] o [ o [ o [ o [ o [ o [ o
fr ZFR ik

&3 B s B2, FOC_RTHEACC WA 32 £, B AT 5Ar. WAk
BNE 164, & 16 K1EHNO

[15:0] | FOC_RTHEACC | BB G [-32768,32767]
FOC_ RTHESTEP(32 fi7) = FOC _RTHESTEP(32 £i7) + FOC_RTHEACC({iX 16 1)
THETA OL(16 f7) = THETA OL(16 fi7) + FOC_ RTHESTEP(/ 16 fi)

13.2.12 FOC_EOMELPF (0x40AA, 0x40AB)

FOC_EOMELPFH(0x40AA)
fir 15 | 14 | 13 | 12 | 11 | 10 9 8
B2 FOC EOMELPF[15:8]
HKM R R R R R R R
SAE 0 0 0 0 0 0 0 0
FOC_EOMELPFL(0x40AB)
fr 7 6 5 | 4 | 3 | 2 1 0
ks FOC_EOMELPF[7:0]
KM R R R R R R R R
XDAE] 0 0 0 0 0 0 0 0
fr B Eiipuy
I IE IR S5 R Aty B 8 A0t Bk
[15:0] | FOC_EOMELPF | JEik 22 %8 FOC_EOMEKLPF, LPF [+ A & 3
B A 75 [l [-32768,32767]

13.2.13 FOC_RTHECNT (0x40AC)

fir 7 | 6 | 5 4 | 3 2 1 0
R FOC_RTHECNT
et R/W R/W R/W R/W R/W R/W R/W R/W
H A 0 0 0 0 0 0 0 0
A1 B iR
&3 k¥ FFE = FOC _RTHECNT*256
[7:0] FOC_RTHECNT | &3 Dhfefdi e e, MNP IHEAT — e i2 5, MICH R E0E 3
FOC_RTHECNT*256 J&, N@sk

13.2.14 FOC_THECOR (0x40AD)

fir T | e | 5 | 4 | 3 | 2 1 0
L FK FOC_THECOR
Byt R/W R/W R/W R/W R/W R/W R/W R
=X DA 0 0 0 0 0 0 0 1
fr 2R iR
£ U g o S R A
A+ =) o+ i ERRIAaS 1423 E
[7:0] FOC_THECOR Fg%ﬁﬁﬂﬁﬁmﬁﬁﬁﬁmﬁg$mwﬁ/ﬁﬁ,%ﬁ%FW7WMA
HU{E Y5 [0,255]
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13.2.15 FOC__EMF (0x40AE, 0x40AF)

FOC__ EMFH(0x40AE)
A 15 | 14 | 13 | 12 | 1m [ 10 9 8
B FOC EMF[15:8]

FA R R R R R R R R
SAiE 0 0 0 0 0 0 0 0
FOC _EMFL(0x40AF)

A 7 6 5 | 4 | 3 | 2 1 0

ZFR FOC_ EMF[7:0]
Bt R R R R R R R R
=X DA 0 0 0 0 0 0 0 0
A B ik

it S AR AT 1) I FL B 3
[15:0] | FOC_EMF | ZF FOC_ EALP f1°F 750 FOC_ EBETA fJ°F 4 R =

Y5 6 [0,32767]

13.2.16 FOC_THECOMP (0x40AE, 0x40AF)

FOC_THECOMPH(0x40AE)
fr 15 | 14 | 13 | 12 | 11 | 10 9 8
KR FOC_THECOMP[15:8]
Byt W L W W W W W W
SAE 0 0 0 0 0 0 0 0
FOC_THECOMPL(0x40AF)
fr 7 6 5 | 4 | 3 | 2 1 0
SRR FOC_THECOMP[7:0]
HKM L W W W W W W L
XA 0 0 0 0 0 0 0 0
A B iR
MR
il 38 Al S M B FOC__ETHETA T b M2 AE 1 S il 57 4% B £ i Hh £ 3
[15:0] | FOC THECOMP FOC THETA, Hish5 FOC THETA —Fi
B {f 75 [l [-32768,32767]

13.2.17 FOC_DMAX (0x40B0, 0x40B1)

FOC_DMAXH(0x40B0)

o 15 | 14 | 13 [ 12 | 11 [ 10 9 8
ZFR FOC_DMAX[15:8]
K W W W W W L L W
SAE 0 0 0 0 0 0 0 0
FOC_DMAXL(0x40B1)
[0A 7 6 5 | 4 | 3 | 2 1 0
B FOC DMAX[7:0]
et} W W W W W W W W
SAiE 0 0 0 0 0 0 0 0
{4 AR Eiip)
[15:0] | FOC_DMAX | d %l PT Fzifi]#8 i /e K1E
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| | [ HU{E G FEl [ 32768,32767] |

13.2.18 FOC__OMEEST (0x40B0, 0x40B1)

FOC _ OMEESTH(0x40B0)
AL 15 | 14 | 13 | 12 | 1 | 10 9 8
£ FOC OMEEST[15:8]
KM R R R R R R R R
XA 0 0 0 0 0 0 0 0
FOC__ OMEESTL(0x40B1)
AL 7 6 5 | 4 | 3 | 2 1 0
ki FOC__ OMEEST[7:0]
HKM R R R R R R R R
XA 0 0 0 0 0 0 0 0
A £y i iR
FOC ity 548 1H 50 B {H
[15:0] | FOC__ OMEEST 55 FE1(0, 32767)

13.2.19 FOC_DMIN (0x40B2, 0x40B3)

FOC_DMINH(0x40B2)
Az 5 | 14 | 13 | 12 | 11 [ 10 9 8
B2 FOC_DMIN[15:8]
et} W W W W W W W W
B=XDA(:! 0 0 0 0 0 0 0 0
FOC_DMINL(0x40B3)

fir 7 | e | 5 | 4 | 3 | 2 1 | o
2R FOC_DMIN[7:0]
HRM W W W W W W L W
SAE 0 0 0 0 0 0 0 0
(A AR iR

d il PT #2248 A 0 HH o /IME
[15:0] | FOC_DMIN (5 FE [ 32768, 32767]

13.2.20 FOC_ATAN_THETA(0x40B2, 0x40B3)

FOC_ATAN_THETAH(0x40B2)

oA 5 | 14 | 13 | 12 | 1 | 10 9 8
L FK FOC_ATAN THETA[15:8]

HKM R R R R R R R R

SAE 0 0 0 0 0 0 0 0

FOC_ATAN THETAL(0x40B3)

oA 7 6 5 4+ | 3 | 2 1 0
R FOC_ATAN THETA[7:0]

B! R R R R R R R R

SAE 0 0 0 0 0 0 0 0
fr | 2 | ik
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ATAN B3R HE A%, 1 FOC_ BALP/FOC  EBET B4 H

[15:0] Hy{# 3 6l (—32768, 32767)

FOC_ATAN_THETA

13.2.21 FOC_QMAX (0x40B4, 0x40B5)

FOC_QMAXH(0x40B4)
A 15 | 1 | 13 | 12 | 11 | 10 9 8
ZFR FOC QMAX[15:8]
et R/W R/W R/W R/W R/W R/W R/W R/W
LR A[:N 0 0 0 0 0 0 0 0
FOC QMAXL(0x40B5)
AL 7 | e | 5 | 4 | 3 | 2 1 [ o
GFR FOC_QMAX[7:0]
eyt R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
fr 2R Eiip
) q il PT F2 i 25 0 4 HH B R ME
[15:0] FOC_QMAX R 35 F [32768,32767]
13.2.22 FOC_QMIN (0x40B6, 0x40B7)
FOC_QMINH(0x40B6)
fr 15 | 14 | 13 | 12 | 11 | 10 9 | 8
2 FOC QMIN[15:8]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
H A 0 0 0 0 0 0 0 0
FOC_QMINL(0x40B7)
AL 7 | e | 5 | a4 | 3 | =2 1 | o
ZFR FOC_QMIN[7:0]
eyt R/W R/W R/W R/W R/W R/W R/W R/W
DA (=N 0 0 0 0 0 0 0 0
L ZFR Eiipn
) q Bl PT 3t 48 (1) H B /IME
[15:0] | FOC QMIN B 136 FFl [ 32768, 3276 7]
13.2.23 FOC__UD (0x40B8, 0x40B9)
FOC _ UDH(0x40B8)
o 15 | 14 | 13 | 12 [ 11 | 10 9 8
A FK FOC_ UD[15:8]
HKAY R/W R/W R/W R/W R/W R/W R/W R/W
=R DA 0 0 0 0 0 0 0 0
FOC_ UDL(0x40B9)
hr 7 | e | 5 [ 4 | 3 | 2 1 0
445 FOC_ UD[7:0]
HKAY R/W R/W R/W R/W R/W R/W R/W R/W
=RA N 0 0 0 0 0 0 0 0
AL B Ei:p
[15:0] FOC_UD | d %h PI 4285 1 d e K
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| |

[ Hfi v el [-32768,32767]

13.2.24 FOC__UQ (0x40BA, 0x40BB)

FOC__ UQH(0Ox40BA)
L 15 | 14 | 13 | 12 | 1 [ 10 9 | 8
4 HR FOC_ UQ[15:8]
eS| R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0
FOC  UQL(0x40BB)
L 7 | e | 5 | 4 | 3 | 2 1 | o
ZFR FOC_ UQ[7:0]
H R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0
fir B FR iR
) q il PT #H# B HH 1 o fl &
[15:0] Foc_ua HU{H Y5 [-32768,32767]
13.2.25 FOC__ID (0x40BC, 0x40BD)
FOC__IDH(0x40BC)
fr 15 | 14 | 13 | 12 | 1 | 10 9 8
SR FOC_ ID[15:8]

Byt R R R R R R R R
DA (=N 0 0 0 0 0 0 0 0
FOC _ IDL(0x40BD)
fir 7 6 5 | 4 | 3 | 2 1 0

SR FOC_ ID[7:0]
Byt R R R R R R R R
EAiE 0 0 0 0 0 0 0 0
fir B Eiip
) KEE M AL AL AR AR 1S 2 1 d Bl IR
[15:0] | FoC_1ID HU{H 75 [ [-32768,32767]
13.2.26 FOC__1Q (0x40BE, 0x40BF)
FOC  IQH(0x40BE)
[0A 15 | 14 | 13 | 12 | 11 [ 10 9 8
LR FOC_ 1Q[15:8]

Byt R R R R R R R
=RA N 0 0 0 0 0 0 0 0
FOC__ IQL(0Ox40BF)

A 7 6 5 | 4 | 3 | 2 1 0

ZFR FOC_ IQ[7:0]
Byt R R R R R R R
=R DA 0 0 0 0 0 0 0 0
AL B Eiip
_ KEE IR AT AL AR AR 1S B g Sl
L15:0] | Foc_1q Bl 7 [ [-32768,32767]
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13.2.27 FOC__IBET (0x40C0, 0x40C1)

FOC_ IBETH(0x40C0)
DA 15 | 14 [ 13 | 12 | 1 | 10 9 8
4 HR FOC TBET[15:8]
eyt R R R R R R R R
HEAiE 0 0 0 0 0 0 0 0
FOC  IBETL(0x40C1)
Az 7 6 5 | 4 | 3 | 2 1 0
ZFR FOC__IBET[7:0]
Byt R R R R R R R R
SAifH 0 0 0 0 0 0 0 0
A B £
_ KAE A I AL bR AR 15 2 (1) B il IR
[15:0] | FOC_IBET 5 B [ 32768,32767]
13.2.28 FOC_IQ_LPFK (0x40C0)
fir 7 | e | 5 | 4 | 3 2 1 0
b4 FOC_IQ LPFK
Byt W W W W W W W W
HEAE 1 1 1 1 1 1 1 1
(A L FR ik
. FOC 1Q fRiE g 540, BRIMEN OxFF
[7:0] FOC_IQ LPFK S (0, 255)
13.2.29 FOC_ID_LPFK (0x40C1)
fir 7 | e | 5 | 4 3 2 1 0
A FOC_IQ LPFK
S W W W W W W W W
EAiE 1 1 1 1 1 1 1 1
fir B Eiip
. FOC ID fRidEJEH: 530, BRIME N OxFF
[7:0] FOC 1D LPFK (0, 255)
13.2.30 FOC__VBET (0x40C2, 0x40C3)
FOC__ VBETH(0x40C2)
[0A 15 | 1 | 13 | 12 | 1un | 10 9 8
LR FOC_VBET[15:8]
Eapit] R R R R R R R R
=RA N 0 0 0 0 0 0 0 0
FOC  VBETL(0x40C3)
(A 7 6 5 | 4 | 3 | 2 1 0
LR FOC_VBET[7:0]
Byt R R R R R R R R
SAifH 0 0 0 0 0 0 0 0
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AL R £ D
FOC il B 4 H &
B Ja I [-32768, 32767]

13.2.31 FOC_UDCPS (0x40C2, 0x40C3)

FOC_UDCPSH(0x40C2)

[15:0] FOC VBET

A 15 | 14 | 13 | 12 | 1m [ 10 9 8
B FOC_UDCPS[15:8]
S| W W W W W W W W
SAME 0 0 0 0 0 0 0 0
FOC_UDCPSL(0x40C3)
fr 7 6 5 | 4 | 3 | 2 1 0
R FOC_UDCPS[7:0]
M W W W W W W W W
XDAE] 0 0 0 0 0 0 0 0
A £ iR
d il LR M
[15:0] | FOC_UDCPS | d % PT tH& 455 FOC__UD 5 FOC_UDCPS AN G 2 N — bk
HUAE Y e [-32768,32767]

13.2.32 FOC_UQCPS (0x40C4, 0x40C5)

FOC_UQCPSH(0x40C4)
fir 15 | 14 | 13 | 12 | 11 | 10 9 8
2R FOC_UQCPS[15:8]
R W W W W W W W L
EDAEN 0 0 0 0 0 0 0 0
FOC_UQCPSL(0x40C5)
(VA 7 6 5 | 4 | 3 | 2 1 0
kS FOC_UQCPS[7:0]
HKA W W W L W W W W
EDAEN 0 0 0 0 0 0 0 0
(A B iR
q il AR A ME A
[15:0] FOC _UQCPS | q %h PT i1 /455 FOC  UQ 5 FOC UQCPS AHINJE ik 3] N —fiH
Hy {1 75 [l [-32768,32767]

13.2.33 FOC__VALP (0x40C4, 0x40C5)

FOC__ VALPH(0x40C4)
[0A 15 | 14 | 13 | 12 | 11 [ 10 9 8
k4 FOC__ VALP[15:8]
B R R R R R R R R
SAE 0 0 0 0 0 0 0 0
FOC_ VALPL(0x40C5)
Az 7 6 5 | 4 | 3 | 2 1 0
ki FOC  VALP[7:0]
HA R R R R R R R R
=XDAEN 0 0 0 0 0 0 0 0
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fir R i
| FOC 4 5t o Bl I
[15:01 | FOC_VALP |y o v i [-32768, 32767

13.2.34 FOC_FLUX (0x40C6, 0x40C7)

FOC_FLUXH(0x40C6)
A 15 | 14 | 13 | 12 [ 11 | 10 9 8
k4 FOC_FLUX[15:8]
Syt W W W W W [ W W
XA 0 0 0 0 0 0 0 0
FOC_FLUXL(0x40C7)
AL 7 6 5 | 4 [ 3 [ 2 [ 1 [ o
B4 FOC_FLUX[7:0]
KM W W W W W W W W
XDAE] 0 0 0 0 0 0 0 0
A LR iR
HL AL A I
[15:0] | FOC_FLUX A5 (0, 32767)

13.2.35 FOC__IC (0x40C6, 0x40C7)

FOC__ ICH(0x40C6)

fir 15 | 14 | 13 | 12 | 11 [ 10 9 8
ZFR FOC_ IC[15:8]

R R R R R R R R R
SAE 0 0 0 0 0 0 0 0
FOC_ ICL(0x40C7)

i 7 6 5 | 4 | 5 [ 2z [ 1 [ o

kS FOC IC[7:0]
HKA R R R R R R R R
S 0 0 0 0 0 0 0 0
(A B iR

KAEIRAF (1) C AHAH AR
[15:0] | FOC_IC | g v i [-32768,32767]

13.2.36 FOC_LQ (0x40C8, 0x40C9)

FOC_LQH(0x40C8)

fr 15 | 14 | 13 | 12 [ 11 [ 10 9 8

4R FOC_LQ[15:8]

B W W W W W W L W
SAE 0 0 0 0 0 0 0 0

FOC_LQ(0x40C9)

[0A 7 6 5 | 4 | 3 | 2 1 0

4R FOC_LQ[7:0]

HKA W W W W W W W W
=XAEN 0 0 0 0 0 0 0 0
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AL B Eiip
_ Q Zly L JER A
[15:0] FOC LQ WA T FEI(0, 32767)
13.2.37 FOC__IB (0x40C8, 0x40C9)
FOC__ TBH(0x40C8)
DA 15 | 14 | 13 | 12 | 1 10 9 8
A FOC 1B[15:8]
Byt R R R R R R R R
SAifH 0 0 0 0 0 0 0 0
FOC _ IBL(0x40C9)
Az 7 6 5 | a4 | 3 2 1 | o
2R FOC_ IB[7:0]
Byt R R R R R R R R
SAH 0 0 0 0 0 0 0 0
(A B iR
, KAESASH B AHAH B
[15:0] | FoC_1B HU{H 75 [-32768,32767]
13.2.38 FOC_LD (0x40CA, 0x40CB)
FOC_LDH(0x40CA)
fr 5 | 14 | 13 | 12 | 1 10 9 8
S HR FOC LD[15:8]
eyt W W W W W W W W
RA N 0 0 0 0 0 0 0 0
FOC_LD(0x40CB)
(VA 7 6 5 | 4 | 3 2 1 | o
LR FOC LD[7:0]
Byt W W W W W W W W
=X DA 0 0 0 0 0 0 0 0
(A B Eiip
, D %y FLJER A
[15:0] FOC LD {5 FEL(0, 32767)
13.2.39 FOC__IA (0x40CA, 0x40CB)
FOC_ TAH(0x40CA)
A 15 | 14 [ 13 [ 12 [ 1 10 9 8
42 FK FOC_ IA[15:8]
eyt R R R R R R R R
R A (=N 0 0 0 0 0 0 0 0
FOC  TAL(0x40CB)
A 7 6 5 | 4 | 3 2 1 0
ZFR FOC  TA[7:0]
Byt R R R R R R R R
=X DA 0 0 0 0 0 0 0 0
A 2R Eiip
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KRESRAZ A A FHAH B
HY B 7 16 [-32768,32767]

13.2.40 FOC__THETA (0x40CC, 0x40CD)

[15:0] | Foc_ 1IA

FOC _ THETAH(0x40CC)
A 15 | 14 | 13 [ 12 | 1 [ w0 [ 9 [ 8
4 HR FOC_THETA[15:8]
S| R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
FOC__ THETAL(0x40CD)
fr 7 | e | 5 | a4 | 3 | =2 | 1 | o
ZFR FOC THETA[7:0]
H R/W R/W R/W R/W R/W R/W R/W R/W
=EDAIEN 0 0 0 0 0 0 0 0
A LR iR
FOC % th #A £
H {1 75 I [-32768,32767]
[15:0] | FOC_THETA | 0766~ 39767 % [i-180° ~ 180°
. FOC__THETA = 8192, XN fJEA 8192/32768*180° = 45°
13.2.41 FOC__ETHETA (0x40CE, 0x40CF)
FOC__ETHETAH(0x40CE)
hr 5 | 14 [ 13 [ 12 | 1 [ 10 [ 9 [ 8
R FOC_ETHETA[15:8]
FKH R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
FOC _ETHETAL(0x40CF)
L 7 | e | 5 | 4 | 3 | 2 [ 1 | o
ZFR FOC__ ETHETA[7:0]
Bt R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
A B iR
T A A B (RM32 FOC_THECOMP Rij A £ )8 X 5 FOC_ THETA —3%
[15:0] | FOC_ETHETA | 5: {LE2sWIUA 4
HUEJEH [-32768,32767]

13.2.42 FOC__EALP (0x40D0, 0x40D1)

FOC_EALPH(0x40D0)
A 15 | 14 | 13 | 12 | 1u [ 10 9 8
R FOC_ EALP[15:8]
B! R R R R R R R R
XA 0 0 0 0 0 0 0 0
FOC_EALPL(0x40D1)
A 7 6 5 | 4 | 3 | 2 1 0
L FK FOC__ EFALP[7:0]
HKA R R R R R R R R
SAH 0 0 0 0 0 0 0 0
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(ITA B Eiip
) SR AR S a il s H Bl 3
[15:0] | FOC_EALP HUE V5 ) [-32768,32767]
13.2.43 FOC__EBET (0x40D2, 0x40D3)
FOC _EBETH(0x40D2)
A 15 | 14 | 13 | 12 | 1m [ 10 9 8
2R FOC EBET[15:8]

B ¥y R R R R R R R R
EAiE 0 0 0 0 0 0 0 0
FOC EBETL(0x40D3)
fr 7 6 5 | 4 | 3 | 2 1 0

2 FK FOC EBET[7:0]
2 R R R R R R R R
R A (=N 0 0 0 0 0 0 0 0
fir B FR iR
] ARSI B il s H Bl 35
[15:0] | FOC_EBET HU{H Y5 [-32768,32767]

13.2.44 FOC__EOME (0x40D4, 0x40D5)

FOC__ EOMEH(0x40D4)

fr 5 | 14 | 13 | 12 | u [ 10 | 9 | 8
LS FOC__ EOME[15:8]
KA R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
FOC__EOMEL(0x40D5)
AL 7 | e | 5 [ 4 | 3 | 2 [ 1 | o
SRR FOC__ EOME[7:0]
T R/W R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0
VA £ Hiid
ity B A T
[15:0] | FOC_BOVE | v B [-32768,32767]

13.2.45 FOC__UQEX (0x40D6, 0x40D7)

FOC_ UQEXH(0x40D6)
A 15 | 14 | 13 | 12 | 1u [ 10 9 8
R FOC_ UQEX[15:8]
B! R R R R R R R R
XA 0 0 0 0 0 0 0 0
FOC  UQEXL(0x40D7)
A 7 6 5 | 4 | 3 [ 2 1 0
4T FOC_ UQEX[7:0]
St R R R R R R R R
SAE 0 0 0 0 0 0 0 0
A | B | #id
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Q il PT 425 il # va HE (EL

/A3 FOC_ UQ - FOC_QMAX

2 FOC__UQ > FOC_QMAX, FOC UQEX SN IFAH
24 FOC_ UQ < FOC QMAX, FOC UQEX Al
i FOC__UQEX A] S Eil 55 R 2 il

HUB V5 ) [-32768,32767]

13.2.46 FOC_KFG (0x40D6, 0x40D7)

FOC_KFGH(0x40D6)

[15:0] | FOC_UQEX

A 15 | 14 | 13 | 12 | 1m [ 10 9 8
4 HR FOC_KFG[15:8]
Byt W W W W W W W W
SAE 0 0 0 0 0 0 0 0
FOC_KFGL(0x40D7)
fr 7 6 5 | 4 | 3 | 2 1 0
2R FOC KFG[7:0]
Byt W W W W W W W W
SAE 0 0 0 0 0 0 0 0
A B Eiipr
FG [FTH5 R 5
O ARYE FOC_EOMELPF #1 FOC_KFG 115 FG X B R B4R AR, >4k ol B o
FE) TIMA  ARR, TIM4 ARR/2 TE¥ %) TIM4 DR
THEAXIESH FC fr =4k
L5:0] ) FOCKEG | g b0 A [0,65535]
vE: FOC_KFG = 0 NAMERELLINRE, R FOC KRG #id, IR Timerd MRS
295 2% TIM4 _CRO [T4PSC]

13.2.47 FOC__POW (0x40D8, 0x40D9)

FOC__POWH(0x40D8)

fir 15 | 14 | 13 | 12 | 11 | 10 9 8
2 FOC_ POW[15:8]
Byt R R R R R R R R
EAiE 0 0 0 0 0 0 0 0
FOC__ POWL(0x40D9)
A 7 6 5 | 4 | 3 | =2 1 0
LR FOC_ POW[7:0]
eyt R R R R R R R R
R A (=N 0 0 0 0 0 0 0 0
fr 2R Eiip
) HLATL D)2
[15:0] | FoC_POV HUB 75 ) [-32768,32767]
13.2.48 FOC_EOMEKLPF (0x40D8)
fr 7 | e | 5 | 4 | 3 2 1 0
AR FOC EOMEKLPF
eyt W W W W W W W W
EAiE 0 0 0 0 0 0 0 0
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fr 2R Eiipr

A5 B2 B Y 4 28 BF FOC_EOMELPF M@ JE I 25
[7:0] | FOC_EOMEKLPF | LPF [t 44451 2 o 208k J B

[ (1, 255] %f Mg Uk R AL [1/32768, 255/32768]

13.2.49 FOC__IAMAX (0x40DA, 0x40DB)

FOC_ TAMAXH(0x40DA)

A 15 | 14 | 13 | 12 | 1m [ 10 9 8
B FOC  TAMAX[15:8]
Byt R R R R R R R R
=X DA 0 0 0 0 0 0 0 0
FOC__TAMAXL(0x40DB)
fr 7 6 5 | 4 | 3 | 2 1 0
R FOC  TAMAX[7:0]
FKA R R R R R R R R
SAE 0 0 0 0 0 0 0 0
A B4 ik
A FHH R KA
IO A AR R AAE, 3 I it — AN B A I A e AS BITT S (M, 7S
[15:0] | FOC_ TAMAX | 7535 AT fE4 P/
R REASEHIE 0, FWE FOC CR2[ICLR] = 1 %F FOC_ TAMAX & 0
HE ya [ [-32768,32767]

13.2.50 FOC__IBMAX (0x40DC, 0x40DD)

FOC__IBMAXH(0x40DC)

fir 15 | 14 | 13 | 12 | 11 | 10 9 8
FFR FOC_ IBMAX[15:8]
et R R R R R R R R
H A 0 0 0 0 0 0 0 0
FOC _ TBMAXL(0x40DD)
fr 7 6 5 | 4 | 3 | 2 1 0
FFR FOC_ IBMAX[7:0]
FRA R R R R R R R R
SAiE 0 0 0 0 0 0 0 0
fr BR EiiD%)
B AH HE IR A RAE
ORI B A IR B A, A il — A B A se S 2 AT FE0ME, S
[15:0] | FOC_IBMAX | 75345 AT 4 /I
s KMEASEHBNE 0, & FOC CR2[ICLR] = 1%} FOC_ IBMAX i 0
B Y [ [-32768,32767]

13.2.51 FOC__ICMAX (0x40DE, 0x40DF)

FOC  ICMAXH(0x40DE)
pr 15 | 14 | 13 | 12 | 11 [ 10 9 8
2R FOC_ ICMAX[15:8]
St R R R R R R R R
SAME 0 0 0 0 0 0 0 0
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FOC_ TCMAXL(0x40DF)

L 7 6 5 | 4 | 3 | 2 1 0
ZFR FOC  ICMAX[7:0]
Byt R R R R R R R R
SAhiE 0 0 0 0 0 0 0 0
(ITA B iR
C M HR R KNE
O C A H B R E, AR fR it — AN A A e S B v S E, &0
[15:0] | FOC ICMAX | 75318 7T fg<x /N
HR KEARASEHE 0, Fi%E FOC_CR2[ICLR] = 1 XF FOC_ ICMAX J& 0
B e [ [-32768,32767]

13.2.52 FOC_EFREQMAX (0x406F)

AL 7 | e | 5 | 4 | 3 | 2 | 1 | o
ZFR FOC EFREQMAX[7:0]
o R/W R/W R/W R/W R/W R/W R/W R/W
R A (=N 0 1 1 1 1 1 1 1
fir B FR iR

omega i KAH

528 H L omega[15: 8] KT ZMAN, HZ % EE OME A
FOC CRO[OMAS] = 0: FOC EFREQMAX*256

FOC CRO[OMAS] = 1: FOC EFREQHOLD

BB [0,127]

0 ~ 127 XFMIHE 0 ~ 32767

[7:0] FOC_ EFREQMAX

E: mmbN LI, RIS

13.2.53 FOC_DKP (0x4070, 0x4071)

FOC_DKPH(0x4070)

fir 5 | 14 | 13 | 12 | 11 [ 1w | 9 | 8
R FOC_DKP[15:8]

Bt R R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0

FOC_DKPL(0x4071)

A 7 | e | 5 | 4 | 3 | 2 | 1 | o
R FOC_DKP([7:0]

Byt R/W R/W R/W R/W R/W R/W R/W R/W
XDA] 0 0 0 0 0 0 0 0

A E iR

D il PT 9 L5 244

[15:0] FOC_DKP BB (0, 32767), B RERCE N 0, Q12 f5

13.2.54 FOC_EKP (0x4074, 0x4075)

FOC_EKPH(0x4074)

Ar 15 | 14 [ 13 | 12 | uu [ w0 | 9 | 8
3 FOC EKP[15:8]

Eat R | rw | ®w | RW | RW | RW | RW | RN
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g | o [ o | o | o | o [ o | o [ o
FOC EKPL(0x4075)
A 7 | e | s | 4 | 3 | 2 | 1 | o
ZFR FOC_EKP[7:0]
et R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
(ITA B Eiip
) AR A AL B PT 320451 KP 25, AN 0, Q12 #5350
[15:0] | FOCERP | oot b [0,32767]
13.2.55 FOC_EKI (0x4076, 0x4077)
FOC_EKIH(0x4076)
A 15 | 14 13 | 12 | 11 | 10 9 8
G FOC_EKI[15:8]
eyt R R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
FOC_EKIL(0x4077)
fr 7 | e | 5 | 4 | 3 | 2 | 1 | o
SR FOC_FKI[7:0]
2T R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
fir B Eiip
) {55 B0 A B AL PT B2 B2 10 KT 280, EafifE N 0, Q15 #%30
[15:0] | FOC KT | g b i e [0,32767)
13.2.56 FOC_KSLIDE (0x4078, 0x4079)
FOC_KSLIDEH(0x4078)
fr 5 | 14 | 13 [ 12 | 11 | 1w [ 9 | 8
2 FR FOC KSLIDE/FOC PLLKP[15:8]
eyt R R/W R/W R/W R/W R/W R/W R/W
DA (=N 0 0 0 0 0 0 0 0
FOC KSLIDEL(0x4079)
fir 7 | 6 5 | 4 | 3 | 2 1 0
A FOC_KSLIDE/FOC PLLKP[7:0]
ESi] R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
fr ZR iR
FOC_KSLIDE/ FOC CR2[ESEL] = 0: ‘ngMo E@iﬁﬁ;@&; Q15¢§i§
[15:0] FOC PLLKP FOC CR2[ESEL] = 1: JNPLL [ PI 4528/ KP %0, Q12 =X
- HUB Y5 R [0,32767], HmfhiiEA 0
13.2.57 FOC_EKLPFMIN (0x407A, 0x407B)
FOC_EKLPFMINH(0x407A)
[0A 5 | 14 | 13 | 12 | uu | 1w | 9 [ 8
S HR FOC EKLPFMIN/FOC PLLKPI[15:8]
KA R | RW | ®wW | ®W | RW | RN | RW | RW
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s | o ] o | o | o | o | o [ o [ o
FOC_EKLPFMINH(0x407B)

Az 7 | e | s | 4 | 3 [ 2 | 1 | o

KR FOC_EKLPFMIN/FOC_PLLKPI[7:0]
HAY R/W R/W R/W R/W R/W R/W R/W R/W
=EDAEN 0 0 0 0 0 0 0
A B iR
FOC CR2[ESEL] = 0: J4y SMO f % FLEh FAIIE IS R B /ME . A&
[15:0] FOC_EKLPFMIN/ | 285 H FE IS R EUN T %A, SmflsE T 5oME, Q15 #%30.
' FOC_PLLKI FOC _CR2[ESEL] = 1: PLL ) PT ¥ 28) KI 2%, Q15 &=
HUE TG [0,32767], HeEfifE A 0

13.2.58 FOC_DKI (0x407C, 0x407D)

FOC_DKIH(0x407C)

fr 5 | 14 | 13 | 12 | un | 10 | 9 8
4K FOC DKI[15:8]

H R R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0
FOC_DKIL(0x407D)

Az 7 | e | 5 | 4 | 3 | 2 | 1 0

ZFR FOC DKI[7:0]
Bt} R/W R/W R/W R/W R/W R/W R/W R/W
RA N 0 0 0 0 0 0 0 0
(A B Eiip
. D %l PI AR 25
[15:0] | FOC_DKI HUEVEF0, 32767), it 0, Q15 4%
13.2.59 FOC_OMEKLPF (0x407E, 0x407F)
FOC_OMEKLPFH(0x407E)
fr 5 | 14 | 13 [ 12 [ 1 [ 10 [ 9 8
£ FOC_OMEKLPF[15:8]
eyt R R/W R/W R/W R/W R/W R/W R/W
AN 0 0 0 0 0 0 0 0
FOC OMEKLPFL(0x407F)
AL 7 | e | 5 [ a4 | 3 | 2 | 1 0
LR FOC_OMEKLPF[7:0]
He R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
fr 2R iR
] ity S AR AT SR BT R g R AL, B e 0, Q15 4%
[15:0] | FOC_OMEKLPF 55 B 0.32767]
13.2.60 FOC_FBASE (0x4080, 0x4081)
FOC_FBASEH(0x4080)
AL 15 | 14 | 13 | 12 | 1u [ 10 9 8
LR FOC FBASE[15:8]
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KA R/W R/W R/W R/W R/W R/W R/W R/W
SAhiE 0 0 0 0 0 0 0 0
FOC_FBASEL(0x4081)
fr 7 | e | 5 | a4 | 3 | =2 | 1 | o
ZFR FOC FBASE[7:0]
KA R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
(ITA B ik
7% B2 B AR T 1 e
HUEYEH [0,32767]
[15:0] | FOC FBASE | FOC FBASE = fbase*Ts*32768
fi|: fbase = 200Hz, Ts = 62.5us, M FOC_FBASE = 200*0. 0000625*32768 =
409(0x199)

13.2.61 FOC_EFREQACC (0x4082, 0x4083)

FOC_EFREQACCH(0x4082)

ar | 15 | 14 | 13 | 12 | 1 | 1w | 9 | 8
E4 S FOC_EFREQACC[15:8]

K R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
FOC_EFREQACCL(0x4083)

AL 7 | e | 5 | 4 | 3 | 2 | 1 ] o

B2 FOC_EFREQACC([7:0]
FA R/W R/W R/W R/W R/W R/W R/W R/W
SAiE 0 0 0 0 0 0 0 0
A B Eiip
{5 s o oh) £ B AR S P B B8 B, FOC EFREQACC BN 24 f7, Smifi Ay
RSl SN 16 1.
H B Y [0,65535]
[15:0] FOC_EFREQACC #]: fbase = 200Hz, X% pp = 4, N speed base = 60*fbase/pp =
3000rpm. % By 3rpm, M| FOC_EFREQACC =
3rpm/speed base*32768*256 = 8388(0x20C4).

13.2.62 FOC_EFREQMIN (0x4084, 0x4085)

FOC EFREQMINH(0x4084)

r 15 | 14 | 13 | 12 | uu [ 10 | 9 | 8
AR FOC_EFREQMIN[15:8]

A R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0

FOC_EFREQMINL(0x4085)

A 7 | e | 5 | 4 | 3 | 2 | 1 | o
S FK FOC_EFREQMIN[7:0]

A R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0

WA B iR
[15:0] | FOC EFREQUIN TE%ﬁa)f%tﬂ?ﬁ%fﬂﬁ, FOC_EFREQMIN &8 24 £, Smhi AfF50i.
5 N 16 AL
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fl S asom b A BB BE, Al B RN T AE R, Ak SR o) A
B

HU{EyE H [-32768,32767]

%]: fbase = 200Hz, Xt pp = 4, M| speed base = 60*fbase/pp =
3000rpm. & V)il Hod FE 1) e/ D U1 380N 30rpm, W] FOC_EFREQMIN
= 30rpm/speed_base*32768 = 327(0x147),

13.2.63 FOC_EFREQHOLD (0x4086, 0x4087)

FOC_EFREQHOLDH(0x4086)

£ | 15 | 14 | 13 | 12 | u | 1w | 9 | 8
R FOC_EFREQHOLD[15:8]
FKA R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
FOC_EFREQHOLDL(0x4087)
AL 7 | e | 5 [ 4 | 3 | 2 [ 1 | o
R FOC_EFREQHOLD[7:0]
FKA R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
A B Eiipr
it B 4% 5 1) 38 P A KA, FOC_EFREQHOLD PN 24 7, He s A5
Lo BAFENE 16 41
ik B B A B R /N T FOC EFREQMIN, B sk BE 39 0 31 5 T8 B, A
PN
[15:0] | FOC EFREQHOLD Yy 55 B [32768,32767]
#]: fbase = 200Hz, kX% pp = 4, M| speed base = 60*fbase/pp =
3000rpm. 4 B 5% il 3 B B KB 60rpm, ] FOC_EFREQHOLD =
60rpm/speed_base*32768 = 655(0x028F).

13.2.64 FOC_EK3 (0x4088, 0x4089)

FOC_EK3H(0x4088)

fir 5 | 14 | 13 | 12 | uu [ 10 | 9 | 8
HHR FOC_EK3[15:8]

et R R/W R/W R/W R/W R/W R/W R/W
=EDAIEN 0 0 0 0 0 0 0 0

FOC_EK3L(0x4089)

DA 7 | e | 5 | a4 | 3 | 2 | 1 | o
S FK FOC_FEK3[7:0]

ey R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0

A GR iR

A E IR IS =R 8L mmAEA 0, Q15 K%

[15:0] ) FOCEKS | 4o i vl [0,32767)

13.2.65 FOC_EK4 (0x408A, 0x408B)

FOC_EK4H(0x408A)

r 15 | 14 | 13 | 12 | uu [ 10 | 9 | 8

H R FOC_EK4[15:8]

Eat RW | rRw | RW | RW | RW | RN | RW | RN
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g | o ] o [ o [ o [ o [ o [ o [ o
FOC EK4L(0x408B)

A 7 | e | 5 | 4 | 3 | 2 [ 1 | o

ZFR FOC EK4[7:0]
KT R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0
(ITA B Eiip
) AL M U 28, Q15 %X
[15:0] | FOC PK4 H i e [ [-32768,32767]
13.2.66 FOC_EK1 (0x408C, 0x408D)
FOC_EK1H(0x408C)
A 5 | 14 [ 13 [ 12 [ 1 [ 10 [ 9 [ 8
A FOC EK1[15:8]
eyt R R/W R/W R/W R/W R/W R/W R/W
R A (=N 0 0 0 0 0 0 0 0
FOC_EK1L(0x408D)
fr 7 | e | 5 [ 4 | 3 | 2 [ 1 | o
SR FOC_FK1[7:0]
H R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0
fir B Eiip
) RSB HE BRI — N RE, EE RN 0, Q15 #%3k
[15:0 | FOC_EK1 B {75 I [0,32767]
13.2.67 FOC_EK2 (0x408E, 0x408F)
FOC_EK2H(0x408E)
fr 15 | 14 [ 13 [ 12 [ un [ 10 [ 9 [ 8
SRR FOC EK2[15:8]

A R R/W R/W R/W R/W R/W R/W R/W
DA (=N 0 0 0 0 0 0 0 0
FOC_EK2L(0x408F)
fir 7 | 6 | 5 | 4 | 3 | 2 | 1 | o

LR FOC EK2[7:0]

He R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
fr ZR b

) RS F BRI N RE, BEhE N 0, Q15 Kl

[15:0] | FOCFK2 | o oot b [0,32767]
13.2.68 FOC_IDREF (0x4090, 0x4091)

FOC_IDREFH(0x4090)

A 15 | 14 | 13 | 12 | 1u [ 10 9 8
LR FOC IDREF[15:8]

He R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0
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FOC_IDREFL(0x4091)
L 7 | e | 5 [ 4 | 3 | 2 [ 1t | o
ZFR FOC_IDREF[7:0]
et R/W R/W R/W R/W R/W R/W R/W R/W
LR VAN 0 0 0 0 0 0 0 0
(ITA B Eiip
) FH YA 2 d SRR A E
[15:0] | FOC_IDREF HYAB T Bl [-32768,32767]
13.2.69 FOC_IQREF (0x4092, 0x4093)
FOC_TIQREFH(0x4092)
fr 5 | 14 | 13 [ 12 [ 1 [ 10 [ 9 [ 8
SR FOC IQREF[15:8]
eyt R/W R/W R/W R/W R/W R/W R/W R/W
R A (=N 0 0 0 0 0 0 0 0
FOC_TQREFL(0x4093)
fr 7 | e | 5 | 4 | 3 | 2 | 1 | o
SR FOC_TQREF[7:0]
H R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0
fir B FR iR
) F P41 q B e 2E
[15:0] | FOC_IQREF HU{E V5 [-32768,32767]
13.2.70 FOC_QKP (0x4094, 0x4095)
FOC_QKPH(0x4094)
fr 15 | 14 [ 13 [ 12 [ un [ 10 [ 9 [ 8
SRR FOC QKP[15:8]
Byt R R/W R/W R/W R/W R/W R/W R/W
DA (=N 0 0 0 0 0 0 0 0
FOC_QKPL(0x4095)
fir 7 | 6 | 5 | 4 | 3 | 2 | 1 | o
ZFR FOC_QKP[7:0]
el R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
£z R it
. q fill PT 4214510 KP B3, HmhifE R 0, Q12 #5K
(15:0] | FOC_QKP | oo 1 10,30767), %47 Q12 A1 [0,8]
13.2.71 FOC_QKI (0x4096, 0x4097)
FOC_QKTH(0x4096)
A 15 | 14 [ 13 [ 12 [ un [ w0 [ 9 [ s
4R FOC QKI[15:8]
Byt R R/W R/W R/W R/W R/W R/W R/W
EAE 0 0 0 0 0 0 0 0
FOC QKIL(0x4097)
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AL 7 | 6 5 4 | 3 | 2 1 0
2R FOC QKI[7:0]
eyt R/W R/W R/W R/W R/W R/W R/W R/W
SAhiE 0 0 0 0 0 0 0 0
A B ik
[15:0] | Foc a1 | ¢ My PL HIERI KT RE S fifEN 0, Q15 #43K
- H{E i FE [0,32767], X B Q15 HUEE[HE [0,1]
13.2.72 FOC__UDCFLT (0x4098, 0x4099)
FOC _ UDCFLTH(0x4098)
fr 15 | 14 | 13 | 12 | 1 [ 10 9 8
ZFR FOC UDCFLT[15:8]
Byt R R R R R R R R
SAIE 0 0 0 0 0 0 0 0
FOC__ UDCFLTL(0x4099)
fr 7 6 5 | 4 | 3 | 2 1 0
R FOC_ UDCFLT[7:0]
Byt R R R R R R R R
SAE 0 0 0 0 0 0 0 0
fr B iR
PV G I RELR L R
FOC B BELE F R R FE, 83 5 73 8] FOC__UDCFLT. AJ LL&#% ADC iHiE
2(HMEB FLEE A R ) o
[15:0] | FOC_ UDCFLT | B{f3[E [0,32767]
B BEERHLIE 1/6 43 JEi%3E ADC, ADC [ % HEN 5V, RIRFZE H K R A
JiE A OV~ 30V, FOC__UDCFLT A 19661(0x4CCD), W BEk it =
19661/32768*5V*6 = 18V,
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14 Timerl

14.1 Timer1 12{Ei5iBE

Timer1 A& — 16 fzfa) i B R AT BRI —A 16 A7 m) B3 EaH$ss . Timert £ 2
F-F BLDC HHL 73 5X50. Timer1 HA dn et

B 16 frfa) B AR AR TR F TE SR R A B A I B A 2 TR TTRN (R 60 2R TR ),
AR T FH A R0 S U S A (9 F 1]

B 16 {7 B SR T s A B A S D B AR A 18], DL S R 2RI BR

B [0 (2% 1 A7 AT B ] ) o

3 AL AT g P A Xt RGNS EAT 00, S AR B R A PN TR R R

AL BTN 5 HBE PRI RAE AR ] e

A B A B IE S N5 5 P E AR TR AL B S 5

7 QLIRZS A A7 ] LB A

6 /> T

Timer1 W &S5 H & 14-1 Fros.

SYSCLK |

counter
underflow

to
CMP&DRIVER&ADC

K] 14-1 Timer1 N #5451
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14.1.1 Timer1 i+&{88 5T

FU6815 65 64

TIBRS
TIPDIF
— 0] ONT RESET
TIWTIF

SYSCLK

[ TIBCEN |

clk

T1BOIF
T1PSC
P

[ TINTIF |
[ TIROIF |
[ TIBDIF |

data update

TIPDIF

TIADIF

[ TIRCEN |

Kl 14-2 I FE 55

Timer! W& —pdiids, —A> 16 ol B AE N 4%, — A 16 S Bk A EHOE 4%
14.1.1.1 $355=8

G A N FR GRS Bl R AT 43 AR, 7 AR AR T SRS R B A A R v O B R . SRS
TIM1_CR3[T1PSCHztil, FIEHE 8 Pl R4, T X/ MBI TR RIS, MREEN G2
LSO EPIEARER, BT LARLE B A TR R R A AN AR SR R . IR IR AT
clk_psc1 = SYSCLK/(2"TIM1_CR3[T1PSCI). Zr#iifa M #hjisiiz s TIM1_CR3[T1PSCII X RNk
14-1 Fios.

F 141 G 124748 TIM1_CR3[T1PSCIAN [FMEGS B (1 4 i %

TIML_CR3[TIPSC] | MRS clk_pscl(Hz) | TIMI_CR3[TIPSC] | ZSRZE% clk_pscl(Hz)
000 1 24M 100 16 1.5M
001 2 12M 101 32 750k
010 4 6M 110 64 375k
011 8 3M 111 128 187. bk
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14.1.1.2 BEFiTE8

BEAT IR N —A 16 AL EHEO TR EER, THE(E DY TIMA__BCNTR. 2407 B K o
TIM1_SR[T1PDIF]ek # & 5 A i 7 i TIM1_SR[T1WTIF](H1 TIM1_CR2[T1BRS]i% #%) 4 B,
TIM1__BCNTR 457 fH-$E v A2 3 3R 27 4788 TIM1__BCCR, [Ali TIM1__BCNTR i 0 H#E I
SETTHEL. TIM1__BCCR gk B AL E R T B 10 5 NI o T TR R TR] (R 60 2 g e
). Z W AT &0k 2 RORF B JEAE v 60 JE AL A£ N TIMI_BCOR %7 /7 4%, X il i
TIM1_CRO[T1CFLT]%E. 4 TIM1__BARR Hz3:8 i aE(TIM1_CR1[BAPE] = 1)if, TIM1_BCOR
BB N TIM1__BARR 277788, 24 TIM1__BCNTR ¥4 T TIM1__BARR I, JEAH4Es b
fi T AR S AL TIMA_SRIT1BOIF]E 1. WA ResRml s, W= R BHanfE, FATHEENE 0.
URAEBE SR A, WA AR A 295 0, — B IHEE] OXFFFF % J5 | 303 0.

TIM1__BCNTR

OxFFFF }— — — — — — — - — — — —

TIML BCNTR>TIML BCCR Set BOIF
TIML BCOR>TIMI BARR
TIMI__BARR |— — — — — \Z/ —\\— —————————— —— —

TIM1 CRO[TIFORC] = 0

0x0000

TIM1__BCNTR

OXFFFF b- —m — — — — —m —m — — — — — — — — — — — — — — —

Force Commutation
TTMI__BCNTR->TIMI__BCCR Set BOIF

TIML BCOR->TIML BARR / \
TIMI BARR|_ _ _ — \Z/ _\\_ _____

TIMLI CRO[TIFORC] = 1

0x0000

K 14-3 AT Eas T o

FEA(TIMA_IER[TIMAME] = 1)iif, TIM1__BCNTR AF i TIM1_CR2[T1BRSHz HIE 17,
M A AT B AL
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14.1.1.3 EFiHEEs

EHI B S A 16 B BB, TFEUE Y TIMA__RONTR. % it % 5
TIM1__RARR IS, 7E s g, waihsos bbb giebhatar TIMA_SRIT1ROIFIE 1,
TIM1_RCNTR#% 0, sk TIM1_CRO[TIRCENJUES 0, B a5 s/, fr B Al iy

A NI PP Al TIM1_CRO[T1RCEN]E 1, HAH#ds A3 BT ihTHEL.

A
TIMI__RONTR

overflowoverflow

overflowoverflow

TIM1__RARR =5 BCOR*CSEL A A 4
TIM1_RARR =% BCOR%BSEL. .~ _ | _____ . ______________// _|____ | ____________
0 4 t==
TIPDIF TIWTIF TIPDIF TIWTIF
Kl 14-4 H s TR B
14.1.2 L EHE
14.1.2.1 (UERWES

TIM1_CR3[TATISIE R B KIS 5K EH CMPO/1/2(CMP L&), GPIO(Hall 14 &7 &
¥:9). ADC(ADC £z Bil). Bt & HALL_CR[HALLSEL]i%# GPIO ki T P1.4/P1.6/P2.1(Zhfit
¥ J5 () Hall 55 %1 N3 11)8% P0.2/P3.7/P3.6. TIM1_CR3[T1INMJZEHZ 7% CMP/GPIO 15 5 ik
ITUEN . AN BT MRLT, R BT HEAE. AL BRI E 58 CMP/GPIO A7 B A6l = £ Al

ADC {7 & Al A4

P0.2/P3.7/P3.6
P1.4/P16/P2.1 |

HALLSEL

00
01

14-5 i B ks I Th REAE &

——{ TIPDIF |
——{ TIADIF |

10
T1CST
TITIS
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14.1.2.2 CMP/GPIO i SR

fic B %5 A7 4 41 TIM1_DBR1/2/3/4/5/6/7[T1CPE], %% {0 B A W5 5 104 20k MM
CMP/GPIO A BAS IG5 BA M BRI, AL E AN, CMPIGPIO A7 B AL I 2 1 b 25 A
TIM1_SR[T1PDIF]# & 1. TIM1_CRA[T1CST}#% i TIM1_DBR1/2/3/4/5/6/7[T1CPE] {7 -

TICPE 000 Y 001 00 Y o )Y
CMP/GPO signal(W) | i | |
CMP/GPO signal (V) | |
CMP/GPO signal (U) [
A f 4+ 4

No Detect

K 14-6 A7 B s I 5

L L
i Detect U phase rise |

edge

Detect U phase Three-phase

fall edge

double edge
<»‘<,,,,delegij_on ,,,,,, V

TIM1_DBR1/2/3/4/5/6/7[T1CPE] s 1 N I BRI 14-2 .

# 14-2 A[F TIM1_DBR1/2/3/4/5/6/7[T1CPE] | )43 %5y

CPE £z CPE iR

000 0 100 Kl U AH N FES, U ARRER L 28 Adi B
001 K U A B TS, U AN FL iR g e 101 R WA B TS, WA E i g e
010 R W AH R FUS, WA FL i g8 e 110 R VAR BEUS, VARG EL R g e
011 KV AR E TR, VAR R e A 111 R = ARG, = AR LR g g

14.1.2.3 ADC (s BEt& =4

TIM1_CRI[T1TISTiL& A B IE SHIAWCK H ADC I, Timer1 £ ADC RAEFEAM AL
MR E, AR
TIM1_URES =K x TIM1_UCOP — TIM1_UFLP

>N ’

K: ADC 1o B 0 754

TIM1__UCOP: 3@ AHH K f¥) ADC SKAF(H
TIM1__UFLP: 2= AHHUE ) ADC RAF(H
TIM1_DBRA1/2/3/4/5/6/7[T1CPE]#5€ K. TIM1_UCOP #1 TIM1__UFLP f{ AL X, BAktn
* 14-3 Fir.
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% 14-3 TIM1_DBR1/2/3/4/5/6/7[T1CPE] 5 K. TIM1__UCOP i1 TIM1__UFLP [#¥Z5 &

CPE 3%
000 TR
001 K 2y TIML KR, TIM1 UCOP Jy WAHHI&, TIML UFLP 4 U FHHL %
010 K 2y TIML KF, TIM1 UCOP Jy UAHHi&, TIML UFLP 4 W AHHL %
011 K >4 TIM1_KR, TIMI__UCOP J4y U fHHLJE, TIMI__UFLP AV AHHEE
100 K 2y TIML KF, TIM1 UCOP Jy VAHHi&, TIML UFLP 4 U AHHL %
101 K 2y TIML KR, TIM1 UCOP Jy VAHHI&, TIML UFLP 4 W AHHL %
110 K 29 TIML KF, TIM1 UCOP 5 W AHHL&, TIM1 UFLP 24V #HHL &
111 TR

) TIM1__URES KAEIESAKE, fik/k ADC (BRI, ADC An B A b W 4Fbr EAL
TIM1_SR[T1ADIF]& 1. 2% ADC i BRIl &% K vl 24 ADC A7 BRSNSk R AL B, MR

T A R

14.1.2.4 5%F

PW out
PWM ON Detection interval

PWM OFF Detection interval

CSOND | CSOND | CSOND | CSOND |
itoffdelaxy i itoffdelay itoffdelay i itoffdelay
L ] L —
< = < | ‘
CSOFFD CSOFF CSOFFD CSOFFD
14-7 RFE X IR

H T2 B Dy R AT R FE s, RS H/ESHE TSR0 PWM . @ik
CMP_SAMR[CSOFFD]fl CMP_SAMR[CSOND]LL . CMP_CR4[FAEN], 5 HEEI3AKFEX
] ASRAS A 20 A BRINE S . 24 TIMA_CR3[TATIS] &y 01 5 10 I, Timer1 7£1%%FEX (8] A
ffi 58 CMPO/1/2 %t e B Zh 35 5 i sl 34 10 LU R 45 R 85 3y ADC SRAE RS AH L

PRANRFEIX M E, 1525% 29.1.5 %11,
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14.1.2.5 8l

seseue AU A

INMx 00 01

Before filter
After filter

8clk

14-8 JEPARHIT 7

JEVE LR ARYE TIM1_CR3[T1INM]5 CMP_CRA4[FAEN] ] k£ UE 4 ik 55y 8/16/24/32/64/96 4>
B0 Y CMP/GPIO [ A\ o R IR I DhRE, JEUEJE BU1E 5 2 LU T 1045 5 KM e iR
8/16/24/32/64/96 /Mt & 1 o

14.1.3 S AR
T10PS
TIM1 CR4 |wr signal
UPD ) 00 TINI_DBR1/2/3
Reload timer overflow event for reversing timing 01 T /4/5/6/7
[TIPDIF Jor [TIADIF ]| TOVTIE o ycs
x— 11 DRV CMR

14-9 5 FHER]

¥ TIM1_DBRA/2/3/4/5/6/7 T 1455 525 NIKSIEEL DRV_CMR J&, 5 A o i fi
Ko BB T TIM1_CRO[T1OPSIE# Al K55, FIERRHR . EHIHEES iR s
B Wi . SN FHWIRAEE, BN PR EAL TIMA_SRITIWTIFIE 1, [FIE 41
H TIM1_CRA4[T1CST]#E 001 ~ 110 [, TIM1_CR4[T1CSTIEZh 1.

14.1.4 Timer1 AR

Timer1 & 6 N WHE R
B AT A s b
B AR L e
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CIREPNINgs el

B SRR R

B CMP/GPIOf &AM ¥

B ADCAZ B K
T1BOIF
T1BOIE
T1ROIF
T1ROIE
TIWTIR \ . .
e j timl intr
T1PDIF
T1PDIE
T1BDIF
T1BDIE
T1ADIF F———
TIADIE ———

K 14-10 Timer1 H W
14.2 BLDC HBH175:KBIEED

£t BLDC HMLT#9K3), Timer1 Bt & CMPO/1/2 Al Driver L SEIL U Thie :
H3lic 3% 60 FERTIE], S8 S 1EN 60 FEHEAER [H]

BT SRl NEE VA K = I N SR B E

E BB R, BIEESRR R oY, 5 1k b A e RRt

Bl ) AL B A DB AR PR 18], SR BhdseAt

B4 CMP_CR2[CMPOSEL], Hzh#xi CMP0/1/2

P E UL ST D3R 3 T ORI EAT R, (55 R S5 T C B I
4 DRV_CMR Ffrds, H3HEH 6 7 PWM fith
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14.2.1 F5iEEEhRY7 %48

TIM1_CRA[T1CST]& AR HHURAS 0 FHFHHCHRA, W& 7 THE S T
R, TR, TESL, JashSEThaeE. W& 1~6 AT/ P aahitd, MAHsER, IRENL
TIM1_CRA4[T1CST]H3hin 1.

RE 1~ 7 X TIMI_DBR1 ~ 7 24745, BN WA LR, SHPREX R TIM1_DBRx

STATUS1 STATUS2 STATUS3 STATUS4 STATUSS STATUS6 STATUS1
(T1CST=001) (TICST=010) (TICST=011) (T1CST=100) (Ticsr=101) (T1CST=110) (T1CST=001)
TIML_DBR TIM1_DBR2 TIM1_DBR3 TIM1_DBR4 TIM1_DBRS TIMI_DBR6 TIMI_DBR

B 14-11 J7i i NS HoE

2[5 DRV_CMR 274722 Ml CMP_CR2[CMPOSEL], ScHgAd A & A .
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14.2.2 FFiRBRENRY T EIFIE

AT e WTBOLE

GOJZ SR A HAH I 0], BAAR, BN ke \/
FN I F T, AT B6 0 55 il HuAr

60/ 4 AHBS ], BCNTR, #t
HJE H 347 FIBCCR

AT MR ]
CHMARfIRE) o i
AR A SR
Y37 B RONTR
HT“‘EU CRp < »
B £
B, e A
AR 13
fih %z » A[EAETHIIPDIE AT Ao WTWTTE /ROIE
RCNTR
A
Al G ITBDIE/ROTE
K 14-12 BLDC f) T/E JH 7
14.2.2.1 60 EEERE

TIM1__BCCR fifi3k E—¥k i 60 it Al & TIM1_CR2[T1BRS] =0, #liFkpiikE N ik
Z IEIIHE], BEE TIMA_CR2[T1BRS] =1, $i ki A B A - iy 22 16 frg i ]

TIM1_BCOR JyJiEift Jri ¥ 60 FEi [a], B 60 B FEHERT ). TIM1_CRO[T1CFLT]AI 34T 1/2/4/8 A
TIM1__BCCR V#5132 TIM1_BCOR.

D7 IREhI, ARYE 60 FESLMERTE TIM1_BCOR e S B i (8] A B A e h 2 A (i
(8], AR i A P B ] o

RIS R3S E 32 AEAE(TIMA_CRA[T1BAPE] = 1), 43EA T s R B AS I o b 5 N
I Wi 2 AL, TIM1_BCOR B BAL1%E] TIM1__BARR,  DLFEH| 5 #AH .
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14.2.2.2 60 EiRtlikiE

HHLAE TR RSB I, — SRAE R 2 J5 1 30 JEE BRI RGN B3 28 55(ZCP), P4 Ao B G I v
Wro MRUNTEHAR S 20T 60 FEFA RN ENS 2 at, YA BRI RN, T2 T iR o

#WH TIM1_CRO[T1FORC] = 1 fEgg bl AR RE . FERT— AR, BN b Wil i 2 s
TIM1__BCNTR i# 0 I EH 4114 [ TIM1__BCCR ##i3k TIM1__BCNTR it %, 4t
Ja, AEN 60 FEIEHER A4 AR A7E TIM1_BCOR. %t H 8253 IhaefE5E(TIM1_CR1[T1BAPE] = 1),
FEATHEREE A7 TIM1_BCOR [F{E#E A TIM1__BARR. 24 TIM1_BCNTR 5 TIM1__BARR tb#5
UUPE (e AH 2 J5 2250 60 JE K AR WA R I 3115 3 R0), AR TE AR b b W AR bR AL
TIM1_SR[T1BOIF]& 1, #EA7amG#AH, i 14 TIM1__BCNTR #35 0. (73 iR {E 4 iH 5 60 fE
PAELSE A, 24 TIM1__BCNTR > TIM1_BARR I, A2k w440 B TIM1_SR[T1BOIFJA
2B 1), IREE ESRH B D AE(TIM1_CRO[T1FORC] = 0), 34 TIM1__BCNTR > TIM1__BARR i,
T AR EAL TIM1_SR[T1BOIF]E 1, A4z E s wl s WA s i b W ihbn
BN BRI o e b AT F Bl o

14.2.2.3 BEifi R

TEHRARZ S, FHF JEOR I SEAH A B 2, SRS A P e K R R S — A s B R YR
s, TR TR, B R BB RME S RN . IR i AR AR (] P ) PR AR Sk
ADC RAFHH, BG4 MERE S TR HR A . SRR A, 7= bR M S 4t R b W g
prEAL TIM1_SR[T1BDIF].

SRIRBFRN A8 TIMA_CRA[BSEL] R E, A FEiff A = TIM1_CR1[BSEL)/128*60°.

14.2.2.4 (I ESNRARINEH/MBER A E

FEHA 2 JEA IR i (P A BRI 1), B AR 15 B A3k 2 i 3 b TR R
o TR EE I, WA S, PR ON F RERR AL TIM1_SR[T1WTIF].

o2 A B (AL TIM1_CR2[CSEL]WE, Az HukifmE =
TIM1_CR2[CSEL}/128*60°.

14.2.2 .5 iZ PR

SHEN291.1.2,
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14.3 Timer1 S8

14.3.1 TIM1_CRO (0x4068)

fir 7 6 | 5 4 3 | 2 1 0
K T1RWEN T1CFLT T1FORC T10PS T1BCEN T1RCEN
R W1 R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
AL B iR
TIM1 CRO[T1RCEN] S fdgefr
0: e X
[7] TIRWEN | 1: ZE#:{ETIM1 _CROKS, TIMI CRO[TIRWEN]AZ5TIMI CRO[TIRCEN] [E]INf #:4F,
TIM1_CRO[TIRCEN] A fg fif #& A1 AN f#f A& . XF TIMI_CRO 5 0x81 fff A
TIML CRO[TIRCEN], %0x80Af#iHETIML CRO[TIRCEN] .
60 /5 2 I I [ 8 0 1
00: RI1ASTIMI  BCCRF¥JJ5 5 ATIMI  BCOR
[6:5] TICFLT | 01: ®y2/NTIM1  BCCR-33J5 5 ATIML  BCOR
10: Fi4TIM1  BCCRF# )55 ANTIM1  BCOR
11: FYSTIML  BCCRF#J5 5 ANTIM1  BCOR
60 /5 5:8 i1l # AH 4 fi
0: gk
[4] TIFORC | 1: fdife
L ERIRNE R S, BMEATRE T b, il 605 A S i A
AR il & A5 5 kP
PEEETIML _DBRx[MIDRV_CMRALH ¥ it &A= S
'3:2] Tiops | 003 BKAERSTIMI_TER[TIUPD] 'S LB TIML CRALTICST] 'S ARtk
: 01: EE T HAs A A Ta) T 38 Hp i i & 25000 £ S
10 o7 BRI H b ik e Hh s A
11: {#&
FEARTHE S T H S R
[1] TIBCEN | 0: Affife
1: fifige
BRI AR
LE#EAETIML_CROM), TIMI CRO[TIRWEN] %25 5 TIMI CROL[TIRCEN] [7] i 44 ,
TIMI_CRO[TIRCEN] A & {f #& A1 2% 1k . X} TIMI CRO & 0x81 fif A
TIM1 CRO[TIRCEN], EO0x80Af#HETIMI CRO[T1RCEN] .
[0] TIRCEN | A7 BRI Hp o A1 5 NI R BT o] [ 38 BETIML_CRO[T1RCEN] o 4 EE K - £ 2% =
A BRI S, TIML CROLTIRCEN] A3 0.
FEBEAEAESS, TIM1 CROLT1RCEN] [ [ 5 fg FIANE RE T RE TE 2L
0: Mg
1: ffigE
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14.3.2 TIM1_CR1 (0x4069)

VA 7 6 | 5 | 4 | 3 | 2 | 1 | o
R T1BAPE BSEL
A R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
AL B ik

TIMI BARRH #2545 {# fE

fEREG, AFEATH s R A BAS I o i 5l 5 NI b B AL,
TIML__BCORAZATIML__BARRZFAF#% . FHTAGIMINAS 25k 22 £ ) (1960 5 55 i 6 AH
TIM1__BARRF H Bh2E 2N REA 52 F- BB =5

0: gk

1: fifige

5 i SRR AR P

AR I B SRR A B, E BRI SRR A X B TR PN, AR AT 47 B AG
[6:0] BSEL A3 BEMAEE = TIML CRI[BSEL]/128%60°

[7] T1BAPE

VE: TEbBLR T, RMSI A DDA
14.3.3 TIM1_CR2 (0x406A)

fir 7 6 [ 5 [ 4 | 3 | 2 | 1 | o
KR T1BRS CSEL
A R/W R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0
A E4s ik
FEATTH A E AR R
FohATIML_TER[TIMAME] e J5, SLIDRETCRL, FEATEASTIML _ BCNTRA
(7] TIBRS | figiEid BCNTR L is FH 442 Ar

0: AN FEEALL

1 o7 B o iy 5247

T AH A B i

[6:0] CSEL A7 B ISy Nk & 5, 20k CSEL A B (1) FE i 45 k]
AN BRI = TIM1 CR2[CSEL]/128%60°

14.3.4 TIM1_CR3 (0x406B)

VA 7 6 | 5 | 4 3 | 2 1 | o
4R RSV T1PSC T1TIS T1INM
Byt - R/W R/W R/W R/W R/W R/W R/W
R A (=N - 0 0 0 0 1 0 0
AL B ik
(7] RSV PR ¥

VI i o s ¢

FHFXE RGBT o0 A0, AR R FEARTHEES RS 2T B0 AR AN THEL
_ PRI B R AR Ay
[6:4] B 001: 12MHz

010: 6MHz 011: 3MHz

100: 1. 5MHz 101: 750kHz
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110: 375kHz 111: 187.5kHz

I B ARG Sk

00: GPIO(HZ#E HALL CR[HALLSEL]#&#¢P1.4. P1.6. P2.1 B{P0.2. P3.7.
P3.6)

01: CMPO/1/2 Hi%ii{E 5

10: ADC W% 155

11: {##

A7 BRSNS 5 IR MK T 5. M E T K N T oeE, 29 S Em S
JERR . VLIS [E AR FECMP CR4 [FAEN] 135 2 T 24028

CMP_CR4[FAEN] = O :

00: 44 2G5 o JE

01: 84> R Gehth H 1

10: 164 RS 8 i

11: 244 R G 8h i

CMP_CR4[FAEN] = 10 :

00: 324~ R Gih) 8 1

01: 644 R Gih)8h

10: 964 RSt 8

11: 128/ R Guhf o & 1

14.3.5 TIM1_CR4 (0x406C)

[3:2] TITIS

[1:0] T1INM

AL 7 | e | 5 | 4 3 2 | 1 ] o
42 F RSV T1CST
M - - - - - R/W R/W R/W
XA - - - - - 0 0 0
A E4s iR
[7:3] RSV RE

AR HL

RASHUFEAS B PR AS 4 06 R AN [ A TIMLDBRx
MTIML CR4A[TICSTIZE00L ~ 11DIRA, Timerl4:AR#ETIMI DBRx[TICPE] H h#%

ECMPO/ 1/ 2 )1% R
4TIML_CR4[TICSTIFE001 ~ 110MRZS, AEE NBFrh b & i 5 81
[2:0] T1CST #* 14-4 TIM1_CR4[TICST]5 TIM1_DBRx [¥IX} 5% &
TIM1_CR4[T1CST] | TIM1_DBRx | TIM1_CR4[T1CST] | TIMI_DBRx
000 0 100 TIM1 DBR4
001 TIM1_DBRI 101 TIM1_DBR5
010 TIM1_DBR2 110 TIM1_DBR6
011 TIM1_DBR3 111 TIM1_DBR7
14.3.6 TIM1_IER (0x406D)
Az 7 6 5 4 3 2 1 0
A F T1UPD TIMAME | TIADIE | TIBOIE | TIROIE | TIWTIE | TIPDIE | TIBDIE
KA W R/W R/W R/W R/W R/W R/W R/W
BAE 0 0 0 0 0 0 0 0
A £ iR
[7] TIUPD | TIML CRO[TIOPS] = 00: KAEXFIAS VhloR Bdlifdm. 5 Us T 3 3050
(6] TIMAME | FahiEAffRE
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ffeSE, AT A EE T A (E AN T3 . HARgoh
FEARTFBBLITIML BONTRASFE FHTIML CR2[TIBRSI#hI S AL, T2t A T4k
2R R AL

AR AS A GEALTIML CRO[TIRCEN] ANFF E shiE O E 1, Fod i s
BRI EASOTIML  RONTR I A8 1 B #5108 B F44-7%0

EHAT B TIML . RARRANS: H BN ¥,  HiE 41

0: ANMEgE

1: f#gE

(5]

T1ADIE

ADC 137 4G 1 A i
0: AMEgE
1: f#fe

(4]

T1BOIE

SEARTHHOA L b A e
0: AMfifE
1: flige

(3]

T1ROIE

R Eds b b BT e
0: AMilifE
1: flige

(2]

TIWTIE

5N i g
0: AMlifE
1: flige

[1]

T1PDIE

CMP/GPTOAL B A5 8715 fie
0: AMEge
1: f#ige

(0]

T1BDIE

BB 245 51 A W g
0: AfHgE
1: f#ge

14.3.7 TIM1_SR (0x406E)

[0 7 | 6 5 4 3 2 1 0
4 FR RSV TIADIF | TIBOIF | TIROIF | TIWTIF | TIPDIF | TIBDIF
Bt - - R/WO R/WO R/WO R/W R/WO R/WO
SAE - - 0 0 0 0 0 0
(A E4S iR
[7:6] RSV N

ADC A7 B Ao ) W A A e

24 ADC A7 A IS 5 55 TIML_DBRx [T1CPE]AH [R] i 7= A= A7 B AR Wl o b

B
- ADIE 0: ARRAHBrEL

L KA

5.

0: 50

1: LR

SEATT A v o W S A AT

FEATE B F BB, SMTIM1 BONTRiFEU2SHOME S TIML BARRZF 7728 FME

FLEUCECRS, kA b FaE
[4] T1BOIF -

0: ARRATWBIFEMH

1 RAF B
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=

=
0: 750
=94
FRRTH AR i R WS AR A
HTIM1_ RCNTRSTIMI  RARRLLEGUTECHS, A4 LiFHf4, TIM1__RCNTRiEO
B
0: ARAFWIEL
L RA B4
5.
0: 750
=94
CYNGNS Al 200 7R A
4TIML DBRxAEHIEIDRV CMRINF, 772k 5 NI 5 o iy
B
0: ARKRAH B4
1 RAH B
5.
0: J0
1: LR
CMP/GPTO A7 B Aar Wl W =1 A e for
24 CMP/GPIO {7 B A M{E 5 5 TIML DBRx [T1CPE] AH [F B 72 A: o7 B K6 o 7
B
0: ARKRAH B
KA WA

[3] TIROIF

[2] TIWTIF

[1] TIPDIF

0

1:

E@ﬁﬁ%ﬁ*%%#h*u

AHJE T U6 BE R [8], 57 45 A 7= AF vp

0: RAELEFWrFELE
1 RAEFBrELE
5.
0: 50

CEEY

[0] T1BDIF

}—‘

14.3.8 TIM1_BCOR (0x4070, 0x4071)

TIM1__BCORH(0x4070)

fr 15 | 14 | 13 [ 12 | 11 | 1w [ 9 | 8
R TIMI BCOR[15:8]

A R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
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TIMI _BCORL(0x4071)

A 7 | e | 5 | 4 | 3 | 2 [ 1 | o
2R TIM1__BCOR[7:0]

iyl R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0

AL R #id

) FIRFEA T BB U e E
L1500 1 TIML_BOOR | oy Byl i, BI6OEI I S (i

14.3.9 TIM1_CRS5 (0x4072)

fr 7 6 5 | 4 3 2 1 | o
AR T1POP TIWTS RSV ITRIP DIS | UCOP DIS T1AFL
ey R R - - R/W R/W R/W R/W
EAiE 0 0 - - 0 0 0 0
fir R Eip

Driver it #as I i S i & B AL H 14 58

BTy EE HAETI0PS = 00RTAERL, A fERESS, RIEDrivertl Hss ik
[7] T1POP PRf R BEAE AR RS, B — N30k B 33— M

0: Mgk

1: f#ige

PWM OFF R #AH A 8, ¥ ok 2 ik ok

PWM ] 5 i &
(6] TIWTS 0: AL

1: ffige
[5:4] RSV TR

RELL HHIR K REZE I
[3] ITRIP DIS | 0: Ak

1: 2k

S IE A H SRR AE
[2] UCOP DIS | 0: Azk

1: 2k

ADC KA H B S8 B

00: 1%
[1:0] | TIAFL[1:0] |01:2 &

10: 4 &

11: 8 &

14.3.10 TIM1_DBR1 (0x4074, 0x4075)

TIMI_DBRIH(0x4074)
A 15 14 | 13 [ 12 11 10 9 8
s RSV TICPE TIWHP | TIWLP | TIVHP | TIVLP
KA - R/W R/W R/W R/W R/W R/W R/W
SAE - 0 0 0 0 0 0 0
TIMI_DBRIL(0x4075)
£ | 7 ] e | 5 | 4 | 3 [ 2 [ 1 T o
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R

T1UHP

T1ULP T1WHE TIWLE T1VHE TIVLE T1UHE T1ULE

x

R/W

R/W R/W R/W R/W R/W R/W R/W

SEAE

0 0 0 0 0 0 0

fir

HHR

Ejiipa

[15]

RSV

TR

[14:12]

T1CPE

I B AT 5 5 NI A 1 A Ll B e e %

FH T4 2 A EAS TSNS S AL, RN A 5% EL B B () fd B .
G5 R A ST E AN FBEAS, A B A A T .

225 CMP/GP 1O B A I S AF F1 2 14-2

[UETIAN

[11]

T1WHP

WAH _E A4 H B 1
0: HHTHAR
1: fRHESFA L

[10]

T1WLP

WA TR BT
0: BT
L R

[9]

T1VHP

VA L R
0: BT
L R

(8]

T1VLP

VAR M H B
0: EHTAR
1: fIRHESFA L

[7]

T1UHP

UAH b H B 1
0: HHTHAR
1: KA

(6]

T1ULP

UAH T M H i 1
0: EHTA
1: KA

[5]

T1WHE

WAH L Mt H S e
0: AMdiRE
1: ¥R

[4]

TIWLE

WAH T Hr i H A e
0: AM#ige
1: ¥R

[3]

T1VHE

VAH L Mt e
0: Afifige
1: ffgE

[2]

T1VLE

VAR M A g
0: Afine
1: fage

[1]

T1UHE

UAH B M A g
0: Afine
1: fage

[0]

T1ULE

UAH S Mt A e
0: AMilife
1: ffiRE

yE: TIM1_DBRA[T1WLEJH! TIM1_DBR1[TIWHE]. TIM1_DBRA1[T1VLEJ#I TIM1_DBR1[T1VHE]sk
TIM1_DBRA[T1ULE]#1 TIM1_DBRA[T1UHE]EI g 1 I,  =AH_E FHFE AN H I ZHi ABEX I 1]
(TIM1_DBR2 ~ TIM1_DBR? .5 t:[#]).
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14.3.11 TIM1_DBR2 (0x4076, 0x4077)

TIMI_DBR2H(0x4076)
VA 15 14 | 13 | 12 11 10 9 8
R RSV T1CPE T1WHP T1WLP T1VHP TIVLP
et} - R/W R/W R/W R/W R/W R/W R/W
=X DA - 0 0 0 0 0 0 0

TIM1 DBR2L(0x4077)
L 7 6 5 4 3 2 1 0
K T1UHP T1ULP T1WHE TIWLE T1VHE T1VLE T1UHE T1ULE
A R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
A B ik
[15] RSV PR
A7 BS54 NI AT H e 284 ik 4
[14:12] T1CPE T 4a @ M BRI NGES AR, R H A e L AR e RE . i
' G5 RS E AN A BEAS, 0 A A BRI AT
Z25OMP/GPTOL B AT I F A5k 14-2
WAH _E v H B
[11] TIWHP | 0: EHEEM
1 RHEPFE R
WA M i H B
[10] TIWLP | 0: WHLFERL
L RREFERL
VAH M g H B
[9] TIVHP | 0: &AL
L {RREFERL
VAH T W%t A
[8] TIVLP | 0: mHL AR
1 ARH A
UAH _E v H B
[7] TIUHP | 0: mE~Fa R
1 ARH A
UFH T Hr%n A
(6] TIULP | 0: mHL AR
L ARH A
WAH % A e
[5] TIWHE | 0: ANiifE
1: iR
WAH ™ M A e
[4] TIWLE | 0: A fige
1: iR
VAH b g H A R
[3] TIVHE | 0: AMffifE
1. f#ige
VA et 1 6
[2] TIVLE | 0: ANffifE
1. f#ige
UAH b v H 6
[1] TIUHE | 0: AMiifig
1: fiige
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UAH ™ #v%n (i A
[0] TIULE | 0: AMffife
1. f#RE

14.3.12 TIM1_DBR3 (0x4078, 0x4079)

TIM1_DBR3H(0x4078)

VA 15 14 | 13 | 12 11 10 9 8
A5 RSV T1CPE T1WHP T1WLP T1VHP TIVLP
A - R/W R/W R/W R/W R/W R/W R/W
=X DA - 0 0 0 0 0 0 0
TIMI DBR3L(0x4079)
fr 7 6 5 4 3 2 1 0
K T1UHP T1ULP T1WHE TIWLE T1VHE T1VLE T1UHE T1ULE
R R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
A B ik
[15] RSV {RH
A7 B IS 5 i NI AT b 28 A0 e
[14:12] T1CPE HF4a @ M BRI NGES AR, R H A LA e RE . i
' S5 RS EAN FIBEAS, AR A BRI R
225 CMP/GPTOAT B A I F A5 14-2
WAH _E v H B
[11] TIWHP | 0: EHEEHER
1 ARH A
WAH T B Hh A
[10] TIWLP | 0: mHL AR
L ARH A
VAH M g H B
[9] TIVHP | 0: & AR
L RREFERL
VAR M H B
(8] TIVLP | 0: AR
L RREFERL
UAH b H B
[7] TIUHP | 0: - FH
1 RHFAE
UAH T Hr%n H i
(6] TIULP | 0: EHL AR
1 RHFAE
WAH _E v H A B
[5] TIWHE | 0: ANfifE
1. f#ige
WAH ™ M A e
[4] TIWLE | 0: ANiifE
1: iR
VAH b g H A R
[3] TIVHE | 0: Affige
1: iR
VAR Mg H 5 B
[2] T1VLE 0: FififE
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1: ffifE

UAH LA dm A6 i

[1]

T1UHE

0: AM#ige
1: ffife

[0]

T1ULE

UAH T A A6 g

0: AMdige
1: ffife

14.3.13 TIM1_DBR4 (0x407A, 0x407B)

TIMI_DBR4H(0x407A)

AL

15

14 |

13

| 12

11

10

AR

RSV

T1CPE

T1WHP

TIWLP

T1VHP

T1VLP

E

R/W

R/W

R/W

R/W

R/W

R/W

R/W

pE0A N

0

0

0

0

TIM1

_DBR4L(0x407B)

VA

6

5

4

3

AR

T1UHP

T1ULP

T1WHE

TIWLE

T1VHE

T1VLE

T1UHE

T1ULE

KA

R/W

R/W

R/W

R/W

R/W

R/W

R/W

R/W

g

0

0

0

VA

AR

R

[15]

RSV

TR

[14:12]

T1CPE

A BS54 NI AT H e A8 ik 4

HFHa e M BRI NG 5 ARy, [ dl A o L i 2 i At
B RA S E AR B, A A A T .
Z:25CMP/GPTOA B A I F 4 1K 14-2

LUEIPN

[11]

T1WHP

WAH b 4 H B
0: BEHTAR
1: KA

[10]

T1WLP

WAH N M H B 1
0: EHTA
1: KA

[9]

T1VHP

VAH M g H B
0: BEHTAR
1: fRHESFA L

(8]

T1VLP

VAR HRA BT
0: BT
L R A

[7]

T1UHP

UAH LBt R
0: BT
L R A

(6]

T1ULP

UAE Tt R
0: ST
1 ARBTA K

T1WHE

WAH LM f o i e
0: Afine
1: fage

TIWLE

WAH T A0 56 R
0: AMEifE
1: ffife

T1VHE

VAH_E M A fE
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0: Afifige
1: ffigg

[2]

T1VLE

VAR T Mt i AE e
0: AM#ige
1: ffife

[1]

T1UHE

UAH b M tn A e
0: AM#ige
1: ffife

[0]

T1ULE

UAH T Mrdn H A e
0: Afifige
1: ffifg

14.3.14 TIM1_DBRS5 (0x407C, 0x407D)

TIMI_DBR5H(0x407C)

VA

15

14 | 13

| 12

11

10

K

RSV

T1CPE

T1WHP

TIWLP

T1VHP

T1VLP

E

R/W R/W

R/W

R/W

R/W

R/W

R/W

XA

0 0

0

0

TIMI1

_DBR5L(0x407D)

B

6 5

4

3

AR

T1UHP

T1ULP T1WHE

TIWLE

T1VHE

T1VLE

T1UHE

T1ULE

ol

R/W

R/W R/W

R/W

R/W

R/W

R/W

R/W

XA

0 0

0

0

VA

AR

iR

[15]

RSV

e

[14:12]

T1CPE

for EAS NS 54 A AN LE B i BE L %

TR AL E AT I NG 5 HIAAHT,  [RIIN 42 fHH G LA 2 O A BE

B5RA S E AR FBEAR, A A B A R IR
222 CMP/GPTOAE. & A i F 44 F1 % 14-2

LUIETTVN

[11]

T1WHP

WAH _E 4 H B 1
0: BEHTAR
1: KA

[10]

T1WLP

WA T P
0: T
L R A

[9]

T1VHP

VA Lt R
0: BT
L R A

(8]

T1VLP

VAR Tt R
0: BT
L R A

[7]

T1UHP

UAH_E M A
0: AR
1 ARH AR

(6]

T1ULP

UAR ™ M A
0: AR
1 ARH AR

[5]

T1WHE

WAH % A e
0: AMdige
1: ffife
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[4]

TIWLE

WAH T Hr i H 5 e
0: AMEiEE
1: ffife

[3]

T1VHE

VAH b Mt A e
0: AMdige
1: ffife

[2]

T1VLE

VAR T Mt A e
0: AM#ige
1: ffife

[1]

T1UHE

UAH b Mt H A3 e
0: Afifige
1: ffifg

[0]

T1ULE

UAR ™ M A e
0: AMiihe
1: filige

14.3.15 TIM1_DBR6 (0x407E, 0x407F)

TIMI DBR6H(0x407E)
fr 15 14 | 13 | 12 11 10 9 8
A RSV T1CPE T1WHP TIWLP T1VHP TIVLP
K - R/W R/W R/W R/W R/W R/W R/W
=X DA - 0 0 0 0 0 0 0
TIM1_DBR6L(0x407F)
fr 7 6 5 4 3 2 1 0
SR T1UHP T1ULP T1WHE TIWLE T1VHE T1VLE T1UHE T1ULE
R R/W R/W R/W R/W R/W R/W R/W R/W
H A 0 0 0 0 0 0 0 0
A B iR
[15] RSV R
A7 BT WIS 5 NI A L e A0 Rl
[14:12] T1CPE FHT-48 e AL BAT A AAG 5 A, RIS AR G L as A e . Wi
' G RAE SR E AR BRI AR A A T
Z25OMP/GPTON BAS I A FiR 14-2
WAH b 4 H B
[11] TIWHP | 0: ARk
1 RHFAE
WAH ™ M H B
[10] TIWLP | 0: EHL AR
1 RHFAE
VAH _E v H B
[9] TIVHP | 0: EHL AR
1 RHFAE
VAR Mg H B
[8] TIVLP | 0: EHFA R
1 KRHFA
UAHE b 4 H B
[7] TIUHP | 0: EHFARL
1 KRHFAM
UAH T M H B 1
(6] T1ULP 0: EHTA R
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1 fREPAR

[5]

T1WHE

WAH b Mt H A e
0: AM#ige
1: ffife

[4]

TIWLE

WAH T Hr i H A e
0: AMdige
1: ffife

[3]

T1VHE

VAH b H 6 R
0: Afifige
1: fiige

[2]

T1VLE

VAR Mt H A e
0: Afifige
1: ffige

[1]

T1UHE

UAH_E M A e
0: AMiihe
1: flige

[0]

T1ULE

UAH T Mt H A e
0: Afilige
1: ¥R

14.3.16 TIM1_DBR?7 (0x4080, 0x4081)

TIM1_DBR7H(0x4080)
fir 15 14 | 13 | 12 11 10 9 8
2 F RSV T1CPE T1WHP T1WLP T1VHP TIVLP
) - R/W R/W R/W R/W R/W R/W R/W
SAiE - 0 0 0 0 0 0 0
TIMI DBR7L(0x4081)
AL 7 6 5 4 3 2 1 0
AR T1UHP T1ULP T1WHE TIWLE T1VHE T1VLE T1UHE T1ULE
et} R/W R/W R/W R/W R/W R/W R/W R/W
SAiE 0 0 0 0 0 0 0 0
A B iR
[15] RSV RE
P BATINE 5 5 NS AD EL e 2% 0 Rk 4%
[14:12] T1CPE T BRI NG S ARy, R EflA e i st fiae. A
' 5 RAESECE AN FIBEAR, AR A A I T
225 CMP/GPTOA B A I F 4 1K 14-2
WAH _E v H B
[11] TIWHP | 0: & EH R
1 RHFAE
WAH T Hr % A
[10] TIWLP | 0: EHFA R
1 [RHEFAER
VAH b g H AR
[9] TIVHP | 0: EHFARL
1 [RHEFAER
VAR Mg H B
(8] TIVLP | 0: EHFA R
1 [RHETFAE
[7] TIUHP | UAH_L vt Al i
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0: AR
1 fREPA

(6]

UAR I Afr it AR
TIULP | 0: HFAH R
1 fIRAFA R

(5]

WAH M4 H A B
T1WHE 0: AEfE
1: ffife

[4]

WAH T #r i H 5 e
TIWLE | 0: ANfiife
1: ffifg

[3]

VAH b Mt H 3 e
TIVHE | 0: Af#ige
1: ffige

[2]

VAR T Mt H 3 e
TIVLE | 0: Af#ige
1: ffige

[1]

UAH i H 5 R
TIUHE | 0: Affige
1: flife

[0]

UAH T M H 1 B
TIULE | 0: Affige
1: flife

14.3.17 TIM1_BCNTR (0x4082, 0x4083)

TIM1__BCNTRH(0x4082)

fir 15 | 14 | 13 | 12 | 11 | 10 9 | 8
R TIM1 BCNTR[15:8]

Bt} R/W R/W R/W R/W R/W R/W R/W R/W
SAH 1 0 0 0 0 0 0 0

TIMI BCNTRL(0x4083)

AL 7 | 6 | 5 | 4 | 3 | 2 1 | o
R TIM1 BCNTR[7:0]

KA R/W R/W R/W R/W R/W R/W R/W R/W
BAE 0 0 0 0 0 0 0 0

A E #iR

SEARTHRER T EUE, 605 B s TR () 1141

[15:0] | TIML BCNTR F i TIML  BONTRARYETIML CR2[TIBRSIMEFEAE ALY, TIML BCNIR

E AN S TIML BONTREE it %%

FaOME: TIML BONTR i o BT AETIMI BCNTRE 7 i1
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14.3.18 TIM1__BCCR (0x4084, 0x4085)

TIM1 _BCCRH(0x4084)
DA 15 | 14 [ 13 | 12 | u | 1w [ 9 | 8
B TIMI  BCCR[15:8]
By R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
TIMI BCCRL(0x4085)
Az 7 | e | 5 | 4 | 3 | 2 | 1 | o
4K TIMI BCCR[7:0]
R R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
(A ZR ik
TR FEA T B T
SRS B YN SO VAR el el RS PN S el =K VA P =)
[15:0] | TIM1__BCCR | SZATHITHEMEAZZETIM1__BCCR,
Faipa: HIEAT RN Eii b E A, KRR B S
TIM1 _BCCR

14.3.19 TIM1_BARR (0x4086, 0x4087)

TIM1_ BARRH(0x4086)
e 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
E4iiS TIMI BARR[15:8]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
E A 0 0 0 0 0 0 0 0
TIM1 BARRL(0x4087)
A 7 | e | 5 | 4 | 3 | 2 | 1 [ o
B TIMI BARR[7:0]
FA R/W R/W R/W R/W R/W R/W R/W R/W
SAiE 0 0 0 0 0 0 0 0
(A B iR
SRS I S E
[15:01 | TIML_BARR | oo i opme iy M 546 FTIML BARRRY, 75 Ly bil, (R340

14.3.20 TIM1__RARR (0x4088, 0x4089)

TIM1__RARRH(0x4088)

fr 15 | 14 [ 13 | 12 | 11 [ 10 | 9 | 8
k4 TIMI RARR[15:8]

By R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0

TIMI RARRL(0x4089)

hr 7 | e | 5 [ 4 | 3 | 2 | 1 [ o
SRR TIM1 RARR[7:0]

et} R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
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(A B Eii 3%

HEH A A B E A

ME IR BE S T TIML RARRIS, R4E Bdsrhr, [RIBF i 5asigo
[15:0] | TIMI RARR HAE: BN 7 A = AR ISR 20 57 i A B2 6 B R 40 (TIML CR1 [BSEL])

‘ - BT B TIML RARR ;7 B s I o W 7= AR B RS e A A ORE R R [ 3
(TIMI_CR2[CSEL])H#r#ITIML RARR.
FHER: TIML RARREIEAN

14.3.21 TIM1__RCNTR (0x408A, 0x408B)

TIMI _RCNTRH(0x408A)

[0A 15 | 14 | 13 | 12 | 1 10 9 8
B4 TIMI RCNTR[15:8]
HKM R/W R/W R/W R/W R/W R/W R/W R/W
SAE 1 1 1 1 1 1 1 1
TIML RCNTRL(0x408B)
iz 7 6 | 5 | 4 | 3 | 2 | 1 | o
E4iiS TIM1_RCNTR[7:0]
KM R/W R/W R/W R/W R/W R/W R/W R/W
EDALE] 1 1 1 1 1 1 1 1
(A B Eiipuy
R ECES T EUE, T SRR B R TAD R e 34 A I TR R T 2
[15:0] TIM1 RCNTR
W iRy, TIMI RONTR WGl B &t %es ik krido

14.3.22 TIM1__UCOP (0x408C, 0x408D)

TIM1__UCOPH(0x408C)

fir

15 |

14 [ 13 | 12 [ 1 | 10 | 9 | 8

ZFR TIM1 UCOP[15:8]

HA R R/W R/W R/W R/W R/W R/W R/W
=EDAEN 0 0 0 0 0 0 0 0

TIMI  UCOPL(0x408D)

fir 7 6 5 | 4 | 3 2 1 0
B TIML_UCOP[7:0]

A R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0

fr LR iR
[15:0] | TIM1__UCOP | SeifiAH Fi & ) ADC SFEAH (VT AL XE 5%)

14.3.23 TIM1__UFLP (0x408E, 0x408F)

TIMI__UFLPH(0x408E)
fr 15 | 14 | 13 12 | 11 | 10 | 9 [ 8
B TIML UCOP[15:8]
e it} R R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
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TIMI_ UFLPL(0x408F)
AL 7 | e | 5 | 4 | 3 [ 2 1 0
A TIM1 UCOP[7:0]
et} R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0
L 2R ETip
[15:0] | TIMI__UFLP | &ZSHH KK ADC SRFRE (IR BALxT 55)
14.3.24 TIM1__URES (0x4090, 0x4091)
TIMI URESH(0x4090)
At 15 | 14 | 13 12 | 11 | 10 9 8
2R TIMI URES[15:8]
E gt R/W R/W R/W R/W R/W R/W R/W R/W
R A (=N 0 0 0 0 0 0 0 0
TIMI URESL(0x4091)
AL 7 | e | 5 | 4 | 3 [ 2 1 0
LA TIMI URES[7:0]
E gt R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0
fr ZHR Eiip
[15:0] | TIMI URES | ADC iz Bl AT H AR, Q15 #30
14.3.25 TIM1_KRMAX (0x4092)
AL 7 | e | 5 | 4 | 3 [ 2 1 0
R TIM1 KRMAX
KA R/W R/W R/W R/W R/W R/W R/W R/W
HEAiE 0 0 0 0 0 0 0 0
VA 2R ik
. IR REERKE
[7:0] TIM1 KRMAX S (0, 255)
14.3.26 TIM1_KFMIN (0x4093)
oA 7 | e | 5 | 4 | 3 [ 2 1 0
R TIMI KFMIN
Byt R/W R/W R/W R/W R/W R/W R/W R/W
=R DA 0 0 0 0 0 0 0 0
AL ZFR ik
) N FE R B IME
[7:0] | TIML KFMIN (0, 255)
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14.3.27 TIM1_KF (0x4094, 0x4095)

TIMI_KFH(0x4094)
A 15 | 1 | 13 | 12 | 11 | 10 9 8
ZFR TIM1 KF[15:8]
KA R R/W R/W R/W R/W R/W R/W R/W
EAhiE 0 0 0 0 0 0 0 0
TIMI_KFL(0x4095)
AL 7 | e | 5 | 4 | 3 [ 2 1 0
4 FR TIML KF[7:0]
ey R/W R/W R/W R/W R/W R/W R/W R/W
R A (=N 0 0 0 0 0 0 0 0
fr B iR
. A L T BRI PR ADC Az B A 2R A
[15:0] TIM1 KF By {836 [0, 32767]
14.3.28 TIM1_KR (0x4096, 0x4097)
TIM1_KRH(0x4096)
fr 15 | 14 | 13 | 12 | 11 | 10 9 8
SR TIM1 KR[15:8]
eyt R R/W R/W R/W R/W R/W R/W R/W
R A (=N 0 0 0 0 0 0 0 0
TIMI KRL(0x4097)
L 7 | e | 5 | 4 | 3 | =2 1 0
2 TIML KR[7:0]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0
L B ik
. B A B A ADC Az B ARG 2R K
[15:00 | TIMLKR | g e 8l [0,32767]
14.3.29 TIM1__ITRIP (0x4098, 0x4099)
TIMI_ ITRIPH(0x4098)
o 15 | 14 [ 13 | 12 | 11 [ 10 9 8
LR TIMI ITRIP[15:8]

Byt R R R R R R R R
=R DA 0 0 0 0 0 0 0 0
TIMI _ITRIPL(0x4099)
bz 7 6 5 | 4 | 3 | 2 1 0

A FK TIM1 _ITRIP[7:0]
eyt R R R R R R R R
=RA N 0 0 0 0 0 0 0 0
A K HR ik
FEVR S I BELR H IR
[15:0] | TIM1__ITRIP | 24 DRV_CNTR = 0 W, FEEREEHE 3% BELE BRUREE, JEP 5 (ARl
Fi . ERINEF ADC JHiE 4
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HUE B [0,32767]

T AZAE R 8 S RAE b E] A I TS 15 2
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15 Timer?2

15.1 Timer2 $Z{EiHB

Timer2 345 5 A TAER

A PR PWIME) H

BN A A N PWM ) Ry S48 1]
NV R N5 E T PWMAN BT 75 (1 18]
QEP&RSDIE :  IEAZ i a &Y XU

i S oa i Nl NI A 15 Y

Timer2 R AL

W 3f YRR AT RGN BT 5 A0

B 1607 B PR R AR TR, TR B R A 2SS )
w1667 B RO A, TR O, QEP&RSDERAMIL I, T
AN 5 .

i NI AT

SN EL ORI ERER

PWM % tH A5

A

15.1.1 40zE

GIARART RGN RPEAT /340, 7P A SEAT AR BT O . 43 Es B TIM2_CRO[T2PSCH=
fil, P 8 Mo RE. BT IXAEEI ARG s, IR ECE S 2 S U I B R AR
2, PTUASAEIEA TR A TAER SR A R 5. IR IAEA clk_psc2 =
SYSCLK/(2ATIM2_CRO[T2PSC]). 445 FI i 5 TIM2_CRO[T2PSCIfI%: R ik 15-1 i

7INo

# 15-1 73 Jia I A A 5 TIM2_CRO[T2PSCXf ik %

TIM2_CRO[T2PSC] | Z#RAHK clk_psc2(Hz) | TIM2_CRO[T2PSC] | 4MRZASK clk_psc2(Hz)
000 1 24M 100 16 1.5M
001 2 12M 101 32 750k
010 4 6M 110 64 375k
011 8 3M 111 128 187. 5k

15.1.2 TIM2__CNTR 9S4

TIM2_CRA[T2CEN] = 1 &}, TIM2__CNTR t1#. #4XF TIM2__CNTR HIE#AE SR %17
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SHME, U FRAPAT SERIE AT AT Bds . BfFis TIM2__CNTR I, Jeistm 1y, #iff
AR ZUR T G779 I SR (1 2 A7 i B o

15.1.3 fhiRst

TIMZ__ARR

SYSCLK
3 bit oc 0 tim2_ oc
clk_psc2 ocn g

15-1 fi AR S HEAE 1A

SR a4 A UARPE TIM2_CRO[T20CM]i% &, LLJ TIM2__CNTR 5%i474% TIM2__DR.
TIM2__ARR e I R A R = A A5 5, R = A AH R T

15.1.3.1 TIM2__ARR/TIM2__DR RJiFES

R BT, TIM2_ARR/TIM2_DR & Ml F A ML T H 4. WS
TIM2__ARR/TIM2__DR Zifrashf, HARRAFEMRE AT, £ L TIM2_CR1[T2IF]sikE
AT EEHF IR TAR(TIM2_CR1[T2CEN] = 0)it,  BEE &b B 7 e

TIM2__ARR/TIM2__DR A 16 fi #7745, BAFFRARENETT, BENMUT. BRI S
FHENG BTN E AR A4 T AR A il 25 7 dt.

fl: TIM2__DR(Fi:#07%5774%). DR_SH(% T-%174%), TIM2__CNTR F1 DR_SH LL# 2 PWM;
FI/5 TIM2_DR, TIM2__DR JFA %8475 DR_SH, 14— PWM i, &
TIM2__CNTR _E3iIf 4444 % %7 %) DR_SH.

15.1.3.2 SRR EEmHIER

Al TIM2_CRO[T20CM] = 0 iif, #1H TIM2__DR > TIM2__ARR, #ith{s SIh%& AEHE T, i
& TIM2_CRO[T20CM] = 1 i, % TIM2__DR > TIM2__ARR, %1t Hefs S 44 i o

15.1.3.3 PWM it

PWM %t B2 7, TIM2_ARR #t5E PWM J& 1, TIM2__ DR whiE fia e, Aot =
TIM2_DRTIM2__ ARR*100%. fii & TIM2_CRO[T20CM] = 0 i, 43EA %4 TIM2__CNTR <
TIM2__ DR B4 AR B 5F, 2 S & BF . B E TIM2_CRO[T20CM] = 1 B, 43 b 428
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TIM2__CNTR < TIM2__ DR W%t @, o fnb s~ 283 TIM2_ARR I, #iHi{E 5 &% .

15.1.3.4 FRERsE{4

B 4 TIM2_CNTR=TIM2__DRIH, F=AEWKICHC M, W irEAr TIM2_CR1[T2IR]E
1, ATk

B HTIM2__CNTR=TIM2__ARREHS, 724 Bist, SHWrdsrEA TIM2_CRI[T2IF)E 1,
THERE 0, HFEFITIRTIEL.

TIM2__CNTR 0000 X 0001 X 0002 103B X 103C X 103D 3000 X 3001 X 0000 X 0001

TIM2__DR L103c

TIM2_ ARR 3001

TIM2_0C

(T20CM=0)
TIM2_0C

(T20CM=1)
T21IR

T2IF

X \

match overflow
15-2 iy s i R

15.1.4 SNSSIEEFIRGEN

GP10 % FILTER
TRSDLCWPO FILTER4 H L

| EDGE

 mode icypy — DEPECTOR,| T1 POS
Wﬁ’

B 15-3 4 A\ A5 5 IR AL A AE [

Timer2 I AN{5 5k E P0.7 8¢ P1.0 i1, 1 PH_SEL[T2SEL]F1 PH_SEL[T2SSEL](Z%# &1
22.316) B - Hi BT AT R O AT 5 AT DRI

JEV FIRIERR 4/8 ARG B EHILL R NS . LB TIM2_CR1[T2FE] RT3 £ I8 B 1.
TIM2_CRA[T2FE] =0, #% 4 N4 JE IR TIM2_CR1[T2FE] =1, 4% 8 Mot A IAEN . JE/G
(552 LLaE BT A5 5 43R 4/8 MBI . th TIM2_CRO[T2CESiE#: 1 H 44 &0 -

N
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S g O T
Before Filter ‘ ‘
Atter Filter

‘4 cl k' ‘4 cl k' ‘4c1 k'

Pl 15-4 JEPARHN 5 &

LV RIS P8I A S S BEATRI, 0 TR AT R AT, S AR e A TH 0
A -

15.1.5 S ANEIRIEL

T2CES
[ T2cEs | |

W0 3}2>> FILTER
" RSD | CMPO PR ||
e joe FruTRs
CPO7 ﬁ}’
SYSCLK

T2SSEL —
T2PSC
4>

T2CEN
[ T2CEN |

clk psc2

] 15-5 % A\ il 3 o i BEA &

S NI SR EUI PWM 13 210 525 LRI . TIM_CRO[T2CES] = 0 i, 3 MIATHIA EFHG
AT, EFHERR BRI B R K SE (RS SE). TIM_CRO[T2CES] = 1 i, EHAHLLHAS
TR AR, T BN B BT A R TE] Dy KR (1 RSP YR 2 BT E VR BRI, T EUE
TIM2__CNTR #4577\ TIM2__DR I TIM2__ARR H, F 150 PWM S8 0 I (523 L

TI \
TI_NEG 4
TI_POS 4 4
TIM2_ ONTR XXXX ¥ 0000 0001 X 1038 X 103C X 103D X_ 3000 X 3001 0000 X 0001
TIMZ_ DR 0000 103C
TIMZ__ARR XXXX 3001
T2IR
T2IP
A A A
H level software H level period
start clear detect detect

15-6 i N3 3552 (TIM2_CRO[T2CES] = 0)if )5 [
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b, TIM2_CRO[T2CES] = 0 #yfsil, FiitE TIM2_CRA[T2CEN] = 1, fHfEHAH ¥, FAHHoe
A 4 Timer2 FEEIA S — A L FHRRTCR BRI ERY), TIM2__CNTR i 0 HEFiiT4. 4
BB N R BRI RS, K TIM2__CNTR [ {8 47 #F TIM2__DR,  [A] i o W7 3 48 b5 & 4
TIM2_CRA[T2IR]E 1, TIM2__CNTR 4% b it 4. AWl B4 N0 — A LA, %
TIM2__CNTR {47 TIM2__ARR, [FI i 4R 647 TIM2_CRA[T2IPIE 1, TIM2__CNTR i
0, FFEFHUGTIEL.

WURAE Timer2 M AKIEN N —A LT, Hit4us TIM2__CNTR 355 OXFFFF I, %74
LA, PR EAAREA TIM2_CRA[T2IFIE 1, TIM2__CNTR & 0 FHEF M HE, B
TIM2__ARR {1ty OXFFFF, TIM2__DR [t fri A f 5Pl TIM2_CRO[T20CM] 5 s .

15.1.6 BIATHEHRER

T2FE

GP10 FILTER

SYSCLK

PO
T2EN
_— )
4> clk psc2

T2ARR

167 S N TH O s BAE 1A

TEFI NIRRT, TIM2__DRAELVE TR HEF SR T3 frar . 'S TIM2__DR F 172,
e A S R A A e b . AEVLIC S (TIM2_CR1[T2IP] = 1), ¥ #H{F(TIM2_CR1[T2IF] = 1)
BL AR 25 1E(TIM2_CR1[T2CEN] = O)N A AR T3 #s . TIM2__DR 4 16 fraif7ds, #AF
AT, BENMETN, B ORUEE & T 5 NG BT 5N P8 7 4 iAo
AT T 7M.

BT TR N B PWM AT R I K. 4L TS CONTR i3I
PWM A4, 23] TIM2__DR BEfERy, JEATHEERMTHUE TIM2__CNTR #fEA TIM2__ARR
di. BiE TIM2_CRO[T2CES] = 1, #iA\ PWM {5 5K LT L FTHEES TS0 200, k25
UNERCIN S (PSSP VLR
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08w e o o
SR S SR ST S S S S S S S

CONTR __ %0001%0002) 0003 X 0004 X0005X0006X 0007 X 0008 X 0009 X 000A ¥ 0000 X 0001
R VO 00600.000000000TEEEET 00060

TIM2_ DR 000A

TIM2__ARR 0000 0016
T21P

A

match
15-8 i N it Ut 7 1]

Bl TIM2_CRA[T2CEN] = 1, MHEEEEATI A . ST m i, SRNG5S 15
— AR, TIM2__CNTR 3 0 JFEHHF G & 4MAE 5 0a R 8k, 5
CCNTR MyiH#fE hn 1, 4 3fE £ 2] TIM2__DR %€ 1 H bR J5 , A v 208 19 o 20l
TIM2__CNTR #if7if TIM2__ARR, [Ffhlrfibrdiss TIM2_CRA[T2IP]1E 1, TIM2__CNTR #i
CCNTR % 0, FEBIFUHTIEL.

SN PWM MG AE S HARE, TEATHEUE TIM2__CNTR C454%] OXFFFF B, &R
s #E A, bW F R AR & A2 TIM2_CRA[T2IF]E 1, TIM2__CNTR % 0, CCNTR A i 0,
TIM2__CNTR MEJ #4114, CCONTR #5352 Al OB 4k 84

15.1.7 QEP&RSD &1,

TIMZ__ DR

I RSD mode: |
! CMPO BN = 1

‘ T2DIR
| CMPO_MOD = 11

| CMPO_SEL = 00 | Edge

***************

| QEP mode: |
| T2SSEL = 1 |
DToSEL =1 |

SYSCLK ToCEN
.
T2PSC

clk psc2

TIM2 _ARR

15-9 QEP&RSD 5 3K, J5 H A [
QEP&RSD Ak Al 2 MEIE R IS NE T, R2 AL B J7 R AR EAE
P0.7. P1.0(QEP #ix{)ak CMPO. CMP1(RSD Q) NN SR, Ll il f5 %k 1E 22 fifhd
e, 13304 2 S A7 1 TIM2_CR1[T2DIR].
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eor | L[ ] g L
e N s S e
mres A 4 4 4 4 4 4 4 fﬁﬁfﬁfﬁﬁ

CCNTR (TIM2__CNTR)
T2DIR \

CNTR
(can” t read)

15-10 QEP&RSD i} 7 K

TR EE R A b N TR, ST IR Dy I AT R RSB L g R AR SO .
TIM2_CR1[T2DIR] = 0, J7[NiE, [ bil#, A 2uskiG, LR 1; TIM2_CR1[T2DIR]
=1, HINR, 10 R a0k, &R 1. QEP BEXF, AL E g s 25 i A
TIM2__DR, IEJ7A% it 4dsm Eit3#) TIM2_ DR FHEZERHEG ROy a4E 5o m M ik
0 W, ®A TIM2_DR {HEHi14. QEP &G Z S Z 55 M P04 N, 74
TIM2_CRA[T2IR]H Wr 45 547

AT A BT, THEO R T, T RSN RO ORI TR S RO
Wk, FEATHERS LRI BUE AR TIM2__ARR, [FIFEEA T $88% 0, TIM2_CRA[T2IP]H =
PR ERLE 1. MEAT AT OXFFFF, THEGEH, 774 TIM2_CRA[T2IF]H Wi FH A Fhr AL

15.1.7.1 RSD RYLLERZEREE

‘ delay ime : . delay time

PWM output 44 3 ‘ 1 ; i

PWM of CMP 3 b | Toffdelay | L+
; | H |
! : : > { CSOFFD | ¢

PWM ON Sampling interval : | ! |
CSOND CSOND

K 15-11 PWM ON RAE L

RSD KAEIY, bl CRRAE B 0 1 SRS LERUE 5, e B E R T AR A IR IR R AR AR 5
T H] o
TRANE S S H 11 29.1.5.
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15.1.8 FiHtEzg

T2TR
GP10(dir) _ CW [ cov
e dir T2DIR

T2SEL = 1

TassEL = 1 gpo7 [ 11111

> T2CES
T1 NEG
e lGPLOCOD_ UL 0
- TI_P0S

T2SEL =1 1
T2SSEL = 1 {GPOT(CW) 11111 . olr
o SYSCLK L———»

—
T2CEN
»
_Lrapsc] ] clk psc2

[
-

SYSCLK.

TIM2 _ARR

P 15-12 2 it A 2 B ]

At AGE R 2 AMEERE, SREDHE RN AE, T AEEER. P1.0 E5 R
i, PO.7 (55 Nk . HRHE TIM2_CRO[T2CESE & Lo R It e NG Ry, 4idjg
B IR AR, 158 T A7 ) TIM2_CR1[T2DIR].

W 7E P1.0 481k H PO.7 AREKRIG G, TIM2_CRA[T2DIRIA £ KA1k, INTEAE P1.0 A8 (Lt
SERIF=A R, RS AR T INT .

GP10

nws A A A A A A 4 4 A A A4 A A A
CONTRT12_CVTR) {0000 0001 02)(0002) 00040005 00060007 )00y003 000y ucioo bonres

T2DIR \

CNTR
(can’ t read)
TIM2 ARR

15-13 AU 7

nrosA A A A A A 4 4 A A A A A A A
CONTRT1i2_CNTR)) 0000 00010000 00010000 ) FFFE) T )000600 0300000300040 006

CNTR
(can” t read)

15-14 35t AR Ak e kb s ARSI e B g BT oA i)

V4.0 254 www.fortiortech.com



a For til;ljl Tech
UUBHE2 FU6815 65 64

LIRS & — A ) B R, (55 TR e g B R 1 S0 By . P1.0 = 0 B,
TIM2_CRA1[T2DIR] =0, J7[mN1E, 4 PO.7 H AR, L Hit4#s CCNTR A Eit#, LRI
#hn1; P1.0=18F, TIM2_CR1[T2DIR]=1, J7l %, 4 P0.7 A& KIGRT, CCNTRIA FiT4L,
LIRS 1. LT EER M 0 N2 65535 J5 HahiE 0, A 65535 % 0 J5 H 2l A 65535, 247
1745% TIM2__CNTR (a3 3% FH TR 101

HATHER AN B, DU A O R, T A RO O IR TR
R EERI, AR SR T B A TIM2__ARR, SEAT 8 0 HFEH AT
A B TIM2_CRA[T2IP] H W F A S 4 E 1. JHEARTHEES 1H 28] OXFFFF, 11 20
TIM2_CRA[T2IF]h Wr AR EA H E 1
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15.2 Timer2 S8

15.2.1 TIM2_CRO (0xA1)

fir

7

|

6

|

HHR

T2PSC

T20CM

T2IRE

T2CES

T2MOD

Pt

R/W

R/W

R/W

R/W

R/W

R/W

R/W

R/W

EE0A N

0

0

(oA

g

HiR

[7:5]

T2PSC

FEACTF B I B 0 Ak

A%t 2R G Bt A7 3 SRAE AR TR B B, 000 B B ARy
000: 24MHz 001: 12MHz

010: 6MHz 011: 3VHz

100: 1. 5MHz 101: 750kHz

110: 375kHz 111: 187. 5kHz

(4]

T20CM

B L

0: TIM2 CNTR <TIM2 DR, #jH! 0; TIM2 CNTR =TIM2 DR, #iHi1

1: TIM2_ CNTR < TIM2_ DR, #iti 1; TIM2_CNTR = TIM2_ DR, #ith 0
NTHERE A TR X

BONARSRAE R : TIM2  CNTR tH#us sk, TIM2 DR F&~% N\ Bk %

0: Fis I N RAC S, TIM2 DR BN 05 538 HY ity N 2 HEF
TIM2_ DR {4~ OxFFFF

Lo 2508 AN B T, TIM2 DR B A 05 #5348 HE IR A K F
TIM2__ DR {4~ OxFFFF

QEP&RSD A5 QAN 5 i3 Ak 0k 426

0: QEP&RSD Az,

1: Bkt

[3]

T2IRE

s LR UL EC I R

B NAIRAR A AR I H A A
WANTHEEE A TR X

QEP Biz: JmAL LIS f Z 15 5 b flige
Bt TE X

0: Afifige

1: ffifg

[2]

T2CES

R TR

ETDANE B 7 N W A YA B v

0: AHABPHAS ETHE N 1 AN,  ETHR S BRI bk 58 (75 v P ik o)
L AHARPIAS TR L AN, R LT ik B8 (% HF R BE)
BN O Ok

0: N

1. ETH %

QEP&RSD AR : AT INT1(ZE A7 0 kit Boas 6 A

0: Ml

1: fffE

B THECE RO IR B

0: N

1 ETH %

[1:0]

T2MOD

ik
00: I ANFHARR
01: #HyHit
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10: fA TR

11: QEP&RSD #5385 i A5 2,

15.2.2 TIM2_CR1 (0xA9)

(A 7 6 5 4 3 2 1 0
LR T2IR T21P T2IF T21IPE T2IFE T2FE T2DIR T2CEN
e R/WO R/WO R/WO R/W R/W R/W R R/W
=X DA 0 0 0 0 0 0 - 0
L 2R ki3
e el i Wl s S N el R L T VA
LD HETN L Wl 7 &7 o 2T X G A Y VA
WATHEIERE A TR X
QEP #x: JRiLBALINEE & 7 15 5 R T SR br G AT 5
[7] T2IR | 0: RAKEEFWIEL:
1 RAEFBE,
5.
0: 750
1: T
HrHREE R TR X
NP PWM R A I W R R A
BB SN PWM TH 2R UC I b b 4 s A
QEP&RSD B A&D B0 SN Rl I A I B 4 b 7 A7
B
L6] T2IP o) etk gt
1 RAH W
5.
0: 7&0
1: BEX
s AT B LR R T AR ENL, MFEART B E TIM2_ ONTR 5
Ll {8 TIM2  ARR DLECHT & 1.
N AT B W AR AL, Timer WA RN —A
PWM & AT 2 AT B3 (K048 TIM2  CNTR 2| OxFFFF & 1.
LTI s R S b il e R O T ot VA kN o TR (B S|
TIM2_ DR M, MiEATHEEEA0ME TIM2_ CNTR 2% OxFFFF i & 1.
5] T91F QEP&RSD A A& HEAE R AT H8s FushWr s b A7, IEATH 8 2n
Bl OxFFFF B & 1, FEARTHEZSIE 0,
A5
0: ARKRAEFWFMH
1 RAEF B
5.
0: J0
1: BEX
R TR X
EONFE I PWM B SIS I o b e e
(4] T9TPE OB N PWM VT b e
QEP&RSD Q&5 AR I s iy N R A6 W 17
0: Affige
1: ffifg
(3] T21FE SRS AT b P W R
AR FEATH RS b b A R
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FNTHEORE A AT B i e

QEP&RSD A & AR 0 s FEATH RS b is o b e
0: Afifige

1: fiige

(2]

T2FE

LPNERER o2 Sut i
LIS S RIS/ T 4/8 NIRRT, Bl 1R A B R

B R G BhA 24MHz(41. 67ns), TIJER KT8 A 166. 67/333. 34ns

0: F% 4 NI Bl HADE B
1o 4% 8 AN I

[1]

T2DIR

QEP&RSD:  HIHLIERE 77 MK IR

FRYE T i N A5 S AR OC R, FB7R M LIESS 7 )
B LR T MR

FRHE 7 1115 5 (P1. 0)1A8 4k, $R7~ ML 75 )

0: IEM]

1: =MW

(0]

T2CEN

BT HAS i RE
0: AMiiae
1: flige

15.2.3 TIM2_CNTR (0xAA, 0xAB)

TIM2__CNTRH(OxAB)

AL 5 | 14 | 13 | 12 | u [ 1w | 9 | 8
2R TIM2 CNTR[15:8]
A R/W R/W R/W R/W R/W R/W R/W R/W
=EDAEN 0 0 0 0 0 0 0 0
TIM2__CNTRL(OxAA)
fir T | e | s | 4 | 3 | 2 | 1t | o
B TIM2 CNTR[7:0]
A R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
A £ iR
[15:0] | TIM2 CNIR RS WE N B E WE DN (- S e YN e iR G

QEP&RSD # 3/ 20 B = & T B T B

15.2.4 TIM2__DR (0xAC, 0xAD)

TIM2_ DRH(0xAD)

A 5 | w | 13 | 12 | u | 1w [ 9 [ 8
S HR TIM2_ DR[15:8]
e R/W R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0
TIM2_ DRL(0xAC)
pr 7 | e | s | a4 | 3 | 2 | 1 | o
SR TIM2 DR[7:0]
KA R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
A 2% | iR
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[15:0]

TIM2__ DR

A R ULEE (HES)

o NIRRT B e AN MK B BT EUE (R S)
NTHEOR A TR EHE PV AN (S

QEP 155K Zmidasts(E

B TR X

15.2.5 TIM2__ARR (0xAE, 0xAF)

TIM2__ARRH(OxAF)

oA 15 14 | 13 12 | un | 1w | 9 | 8
B TIM2_ ARR[15:8]
KA R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
TIM2 ARRL(OXAE)
fir 7 6 | 5 | 4 | 3 | 2 | 1 | o
R TIM2 ARR[7:0]
et} R/W R/W R/W R/W R/W R/W R/W R/W
S 0 0 0 0 0 0 0 0
(A AR Eiipuy
Bt PWM T A (S
BN AT AN PWM R A AT E 8 1 B (RS
[15:0] | TIM2__ARR | S NGO SN PWM - H VT BC i A T $0s 1 - Ho s (B 4 )

QEP&RSD &P IR S I B ey NS A RO i I AT B s 1 H AU
(BEH5)
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16 Timer3/Timer4

16.1 Timer3/Timer4 1&{Ei5BH
Timer3/Timer4 SCRH H IR PRI
B AR T PWMIBE
B AR R APWM S ISR O RFE E], AT TR HPWM S L
Timer3/Timerd #5445 :
B 3T YRR A RGN BT A0, AR NEEAS TS R I R (Timer34E i AR w]
PLAEAE48MHZ) .
1647 1) E BB AR RS TR B R A A ) g
PN A=) 5%
EIPNCEREp by Rl
i PWMAS 5, SR b
Hh T =R

16.1.1 940z

IIIBERAS R GUN BBEAT 2000, 7 AR AR T AR A VRO B 04008 B TIMx_CRO[TXPSCHZ i,
FIERE 8 AR, T IXMEHIA AR AR Gt &, MRS A 2L SR BREAR, B
PANIAESEATH s AN LA S I A 8. BRI clk_pscx = SYSCLK/(2ATXPSC). 74l
(I B AT 5 TIMx_CRO[TXPSC]#I5E R U1K 16-1 s,

2 16-1 23405 I BhYE AR 5 TIMx_CRO[TXPSCX} 5% %

TIMx_CRO[TxPSC] S B clk_pscx(Hz) | TIMx_CRO[TxPSC] SRR A clk_pscx(Hz)
000 0x1 24M 100 0x10 1.5M
001 0x2 12M 101 0x20 750k
010 0x4 oM 110 0x40 375k
011 0x8 3M 111 0x80 187. 5k

VE: Timer3 (A AR R, TIM3_CRO[T3PSC] = 111 XS f/& 48MHz
16.1.2 TIMx__CNTR 9S4

TIMx_CRA[TXEN] = 1 J& TIMx__CNTR FFi&it4. BT TIMx__CNTR IS HEN Bk
FAemfE, B R s L PAT S 8AE . A TIMx__CNTR B, Jeism sy, s
[F R O 2R, AR 2 1T I R ) 2 2 A7 AU -
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16.1.3 igithiEz

TIMx__ARR

TxOCM
SYSCLK Izl
—>
oc 0 timx_oc
TXPSC ocn 1

P 16-1 Fi Hh A5 S BEAE 1

FEATH A AR U TIMx_CRO[TXOCM]& &, LLA TIMx__CNTR 5% 47 % TIMx__DR.
TIMx__ARR B5E (A LU ARE R P B R 5 5 RN A A B

16.1.3.1 MR EEEIRT

i & TIMx_CRO[TXOCM] =0 i, 4% TIMx__DR>TIMx__ARR, NS S84 N KHF. i
& TIMx_CRO[TxOCM] =1 It}, 1% TIMx__ DR > TIMx__ARR, M 15 Sia4 ym .

16.1.3.2 PWM gith

PWM i #50R, TIMX__ARR B EE Yo PWM R, TIMx__DR Mg EE e 525,
525 = TIMx__DR/TIMx__ARR*100%. Bt # TIMx_CRO[TXOCM] = 0 I, 1A % 2e 1l
TIMx__CNTR < TIMx__ DR B H, HrtiCr, e fith@i . fE TIMx_CRO[TxOCM] = 1
W, R AT TIMX__CNTR < TIMx__DR #i&EMH, #bme T, b F, g
FEATHEE TIMX__CNTR KT TIMx__ARR, Ui {5 5 4

16.1.3.3 FHEEEH
B 4TIMx__CNTR=TIMx_ DR, P ILRCEA:, thibsifhhs 00 TIMx_CR[TXIR]E 1,
ARV ST

B Y TIMx__CNTR=TIMx__ARR, 7= FRigefE, shlbigittaain TIMx _CRA[TXIF]E 1, %
ATHEE 0, TIMX_CRO[TXOPM]usE & 75 F#it 4, TIMx_CRO[TXOPM] = 1, {2 1l:it4,
TIMx_CRO[TXOPM] = 0, T #iFiait#.
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Thix__CNTR 0000 X 0001 % 0002 )} 1038 Y 103 ¥ 103D ) 3000 } 3001 }(" 0000 ) 0001 X

TIMx DR

103C

TIMx_ ARR

3001

TIMx_0C
(TxOCM=0)

TIMx_0C
(Tx0CM=1)

TxIR

TxIF

A A

match overflow

16-2 Fi A5 3y e

16.1.4 WA ESIEREBGHEN

TI from GPIO

00

11

|
- -
TT POS

- -

P 16-3 4 A\ M5 5 IR AL A A AE [

Timer3/Timer4 ({4 A{5 2 1 GPIO %\, TIMx_CRA[TxINM]AT L&A TEN:, 504 4/8/16 M5
U X SR 58S . JEIR G S 5 ELIEE AT 145 5 1R 4/8/16 AN 3.

Before Filter m | i W

After Filter | i |

16-4 PP Fr &

TEBAET NS T IEBUE, I IS IR A A S S AT R, ik ETHEAT R AT,

P AP A
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16.1.5 ENIHIRIRT

00 TIMx_ DR TIMx  ARR

TI from GPIO

SYSCLK 4,

P 16-5 Fin A o 2L i A B

NP TN PWM 155 1k 58 AE #H. TIMx_CRO[TXOCM] = 0 i, #EFFMAEH A L
THEA AR, BTSN BT AR T (B Pk 9E) . TIMx_CRO[TXOCM] =1 I, IEFEAHERMAN T
BEVE 9 A AN, R RER R R AR (R BT K T ) BEACTT 25038 TIMX__ CNTR &3 ik o A
HWUE B BIFEN TIMx__DR A1 TIMx__ARR Zi478%

| \
TI_NEG 4
T1_POS 4 4
TIMx__ONTR XXXX 0000 X 0001 }_ 1038 ) 103C X 103D }_ 3000 3001 X 0000 X 0001
TIMx DR 0000 103C
TIMx__ARR XXXX 3001
TxIR
TxIP
A A A A
H level software H level period
start clear detect detect

16-6 4 A K38 (TIMx_CRO[TXOCM] = 0)f 5 [

Ll TIMx_CRO[TXOCM] = 0 9%, Fi#E TIMx_CRA[TXEN] = 1, {HfigdEAt4as. ATt
B SRR A ETRER, ARG 0 JFEBIFA TS SRR R R,
TIMx__CNTR A7t TIMx__DR, R sl FhrE4 TIMx_CRA[TXIR]E 1, TIMx__ CNTR 4k4:
Al B A IR N 2 A EFHERE, K TIMx__CNTR FMEA7E TIMX_ARR, [l i
brEAL TIMx_CR1[TXIP]E 1, TIMx__CNTRi% 0, #i44& TIMx_CRO[TXOPMJLE & 15 EH T 4a 1144,
TIMx_CRO[TxOPM] =1, f{#1Ei1%: TIMx_CRO[TXxOPM] =0, HHiil¥.
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Y Timer3/Timer4 i AA M 23 A RIS A EAAT,  Hitb3dE TIMx__CNTR 1A% OXFFFF B, &
A FRsEAE, PR ST TIMX _CR[TXIF]E 1, TIMx__ CNTR % 0. #3#E TIMx_CRO[TXxOPM]:k
SEAE TR EHHEG TIMx_CRO[TXOCM= 1, 15 1kit%k; TIMx_CRO[TXOPM] = 0, FE#iil%t. vt

TIMx__ARR [~ OXFFFF, TIMx__DR 1 f % A\ B F-F1 TIMx_CRO[TXOCM]5 B L2

16.1.6 Timer4 B FG i 45t

HZ% FG k.

16.2 Timer3/Timerd {22

16.2.1 TIMx_CRO (0x9C/0x9E) (x = 3/4)

FU6815 65 64

AL 7 | 6 | 5 4 3 2 1 0
KR TxPSC TxOCM TxIRE RSV TxOPM TxMOD
eyt R/W R/W R/W R/W R/W - R/W R/W
S 0 0 0 0 0 - 0 0
A b4y iR
FEA T H A5 B 5 43 ATk B
FH T X 22 Gebf $pdEAT 20 SR SR AR T B8 R BRI, 43 0005 TR I B s i 2 o -
000: 24MHz 001: 12MHz
010: 6MHz 011: 3MHz
[7:5] TPSC 1100+ 1. 5 101: 750kHz
110: 375kHz 111: 187. 5kHz
vE: Timer3 WA AT, 111 X2 48MHz
R Rk
0: TIMx_ CNTR < TIMx_ DR, #utt 0; TIMx_ CNTR = TIMx_ DR, % 1
1: TIMx_ CNTR < TIMx_ DR, %iHi I; TIMx_ CNTR = TIMx_ DR, %yt 0
NI A RO IE R EUR A LR AR, TIMx DR FR7RH A k%
HRHY IR R
4] 00l 0: ML LT TANEIE, BT 2T B Nk 5 (5 FE PRk TE)
Lo FHABPIAS TR TN A, F BRI R0 T ARk 5 (R FL P ik )
KA RSN, TIMx DR 3E/REI HFIETE
0: Zus I NG HESE, TIMx DR A8AEE Y 05 2538 HY I 4y NS i FF
TIMx__DR f# {154 OxFFFF
L: A 2 S HF, TIMx DR B9 05 A5 v H B 4 2 (K FLF,
TIMx__ DR A# {154 OxFFFF
FrH A ELE TS b R
(3] TxIRE B NA SRR K AW A R
X 24
0: AMflife
1: ffife
(2] RSV R
B AR
(1] TxOPM | FAIFEAFE R AR, FEARTHEEE B £ e
Fr A AT B A
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B ONAR ARSI PWM R IR el R A T B A b A
0: FEATH AL

12 FEARTHEEE 1R (TIMx_CR1[TXEN] i 0)

TAERE AR £

0: HAFFA

1: ARG

16.2.2 TIMx_CR1 (0x9D/0X9F) (x = 3/4)

(0] TxMOD

{0A

7

6

5

K

TxIR

TxIP

TxIF

TxIPE

TxIFE

TxINM

TxEN

KA

R/WO

R/WO

R/WO

R/W

R/W

R/W

R/W

R/W

RAfE

0

0

0

0

fir

AR

R

(7]

TxIR

B ERERC UL EC P B A AR S AL

o NAIRAR Sk A I R DR A A
B

0: KRAKAHWrEs;

1 RAHBrEf;

5:

0: /50

1: LR

(6]

TxIP

B TE X

B NA SRS PWM & SRS DN B s A
B

0: RA&AH W/

1 KA B

5.

0: J&0

1: TEX

(5]

TxIF

BRI AR LR P W AR AL, SRR AR TIMx ONTR 5
L ff TIMx  ARR UCRCHT B 1.

NI AT B W S AR S AL, Timer WARKTIAR A PWM
JEWIT R AT 4088 TIMx  ONTR &4 2% 0xFFFF N & 1.

BE:

0: AKRAEFWFEMH

1 RAEFBrFELE

5.

0: /B0

1: BEX

(4]

TxIPE

b o

i N A WM SRS ) e B £t e
0: AMViligE

1: flige

(3]

TxIFE

B AR BEATH S B P T g
BN SRS L b A e
0: AMVigE

1: ffifE

[2:1]

TxINM

i NAS 5 TR I ik o e
MEINAS 5 I TE N RE A, W R R R
00: ANJEW
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01: 4 ARG oA I
10: 8 /> RG] 31
11: 16 ARG o 3
BRI RE

(0] TXEN | 0: AffifE

1: f#ife

16.2.3 TIMx__CNTR (0xA2, 0xA3/0x92, 0x93) (x = 3/4)

TIMx  CNTRH(0xA3/0x93)
i 5 | w | 13 | 12 [ 1 | 10 | 9 | 8
SR TIMx  CNTR[15:8]
KM R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
TIMx  CNTRL(0xA2/0x92)
At 7 | e | 5 | 4 | 3 | 2 | 1 | o
4 TIMx_CNTR[7:0]
HAM R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
A AR EiipuY
[15:0] | TIMx CNTR | FEAH-%ras it Kt

16.2.4 TIMx__DR (0xA4, 0xA5/0x94, 0x95) (x = 3/4)

TIMx__DRH(0xA5/0x95)
fr 5 | 14 | 13 [ 12 | 1 | 1w | 9 | 8
2R TIMx DR[15:8]
KA R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
TIMx DRL(0xA4/0x94)
At 7 | e | 5 | a4 | 3 | 2 | 1 [ o
HHR TIMx_ DR[7:0]
St R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
A B iR
[15:0] | Trux pr | Bl HERILRECREES)
— o NARAR R 1 A N K T 1 1 R (A )

16.2.5 TIMx__ARR (0xA6, 0xA7/0x96, 0x97) (x = 3/4)

TIMx__ARRH(0xA7/0x97)

DA 5 | 14 | 13 [ 12 | u | 1w | 9 [ 8
HFR TIMx__ARR[15:8]

e R/W R/W R/W R/W R/W R/W R/W R/W
ShifH 0 0 0 0 0 0 0 0

TIMx__ARRL(0xA6/0x96)

fir 7 | e | 5 | a4 | 3 | 2 [ 1 | o
YK TIMx__ ARR[7:0]

Bt R | R | RwW [ R | RN ] O RW O] RN R
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sgfefe | o [ o | o [ o | o | o [ o | o

(04 g iR

b EHEES). FC S FG frt 72k
NP A I 2] — A PWM T (B F )

[15:0] | TIMx__ARR
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17 Systick

17.1 Systick &{Ei5E8

U8 F ] 7 AR [ 2 TR fY) Systick R, B SYST_ARR Z A7 as BB B i 1, B
DRV_SR[SYSTIE] = 1 {#ifit Systick #17, i\ H4 10,

17.2 Systick 175

17.2.1 DRV_SR (0x4061)

o

7

6

K

SYSTIF

SYSTIE

FGIF

DCIF

FGIE

DCIP

DCIM

xd

R/WO

R/W

R/WO

R/WO

R/W

R/W

R/W

R/W

EEDA N

0

0

AL

G2y

Ejt1p

Systick H I EFbrEAL
B
0: ARKAEFWHM
(7] SYSTIF | 1: RAFKIEM:
5.
0: 7&0
1: BEX
Systick H i ffifg
0: AMdiRE
1: fifige
FG w5 1A AL
FOC BK%))/ 77 B aRah I, & — R (B A ), 74 —X FGIF ik
S
0: KRAKRAFKFEH
L RAEFR B
5.
0: 750
1: =94
Driver ELARULHD H Wi 4R & AT
2 Driver THEUEZET DRV_COMR i}, #R4% DRV_SRIDCIM] % B It %05 1,
b A 5 7 A
B
0: REAEFWHMH
1 RAEF B
5.
0: 750
l1: BEX
FG W7 i B
W RS, FOC BR3N/ 77 I IRBhiT, R — B (R A), 42—k FG Hilr
0: Affige
1: ffifg
FEAE Driver BRBCULED Hp 8T 2k % B #H %
0: 1/ A=A 1 b

(6] SYSTIE

[5] FGIF

[4] DCIF

[3] FGIE

[2] DCIP

V4.0 268 www.fortiortech.com



Fortior Tech
RSBz

FU6815 65 64

Lo 2 ANEBA A 1 b

[1:0]

EERLVL HE i s

DCIM

00:
01:
10:
11:

AP

THECES 1 BB A

T 1R T T B A e

TR 1A B /1 O A

M BUEZE T DRV COMR B, #3438 DRV SRIDCTM] [ 15 B 1 7 42 75 7= A= v I

17.2.2 SYST_ARR (0x4064, 0x4065)

SYST ARRH(0x4064)
i 5 | u | 13 | 12 | u 10 9 | 8
ZFR SYST ARR[15:8]

KM R/W R/W R/W R/W R/W R/W R/W R/W

=EDAIEN 0 1 0 1 1 1 0 1

SYST ARRL(0x4065)
fir T | e [ 5 [ 4 | 3 2 1 | o

ZFR SYST ARR[7:0]

Syt R/W R/W R/W R/W R/W R/W R/W R/W

SAE 1 0 1 1 1 1 1 1
A B4 EiipuY

Systick H#H
[15:0] | SYST ARR W B IEYE Systick PEAEFRWBIHIE I, ERIAH Ins
- THHARA: Systick HIHARA = SYSCLK/(SYST_ARR[15:0] + 1)
H{E ¥l [0,65535]
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18 Driver

18.1 Driver }&{Fi5iBR

18.1.1 Driver &7}

vee
HINL vo1 (e
! Ho1 8)31'—4{
DIE\P?E 1_DU HIN2 vs1 [ ‘{E F{
FOC_CMPU 0 1DV HINS w2 ek u /
200 CUPY Vi / T
FOC_CMPY oUTPUT m LDE ﬂg LINL o ?Sj g l Y { Motor
FOC_CMPW__| CONTROLLER ‘ L DU x %
DRV DR i o &@_ﬁz LIN2 § VB3 (-4t W
- Xi L_DW I (]
o " LIN3 v
HDLO Prl:l X l—SVLg 101
v L2 [Xt
r& coM L03 [Xt
% Ru % Rv Rw
K 18-1 FU6815L / FUB815T Driver fEHAE
] VDRV
DRVOE VDRV
Pre-driver 5 Y8Ys vMoT
UH VBU VBU I
El{}—‘ VBV
&Y VBW
VBV do1>T=
FOC7CMPU é:)' VH LS HU ——% z & RHGU IC |—|E E
= e Wl g
FOC_CMPY 2 wH | g HW VWA
—_— o RHGW _ L
4; viw %é z
FOC_CMPW S VSU ® /
DRV DR 4; VSV @ l L 4 \Motor
VDRV
_Uhy UR % UL LS VSW L 4 L g
5 LU IN Gy IE
S VL VDRV M—Q 5 E
{ LS LV RLGV
WL . w W T
LS A
RLGW >> 2
zSaSE 2 >
2
U €—— ——
v €—— —
ICOM <€

K] 18-2 FU6865Q / FU6864Q / FU6864L Driver i HE ]

FOC_CMPUN/W & FOC #iduii th i — 26 Lt {f, DRV_DR 8- B HEME, DL EHETE
22 i gy A A R A L DU ZE TS 5 UIVIWEX 25 PWM % (FUBS15L / FUBS15T)mli s it =41
55 UNIW 45 Pre-driver(FUB865Q / FUB864Q / FUG864L). Hir, UN/W =i i N BELR TR
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RULEE ], UNVWIX DY 2P 20 e LA A

18.1.2 faitiz=hAEIR
HINV
DRV_DR OCxREF| " 0CxH
0 DEAD
Foc_cup | > [NCOUNIER | B 0CaL
|
3CS xLE xHE  xLPxHP OTSxL. LIy

] 18-3 f 47 i 1 B iy A

Wit & Driver Bl T/ERT, 7% DRV_CR[MESEL] = 1, B ME i£# FOC #ix, K2 M7k
A

24 DRV_CR[OCS] =0}, PWM i LLE:AEk 9 DRV_DR, 7K [ FOC_CMP, LU, V.
W. X JU#{55 OCxREF. FlE % 1 &% DRV_CMR[XHE]. DRV_CMRIXLE]J # ik fF
etz DRV_CMR[XHP]. DRV_CMRIXLP]%} OCXREF {55 #H4T18 4 30; f#f% DRV_OUT[MOE]
WP PWM, N, P24ER xH_P. xL_P (55X RIEX RS E] xH. xL 55, KEELT
# PI_CR[HINV]. PI_CRILINV]ZAfERER, FZebiid b FHRATHI PWM IEEN(E 5 .

18.1.2.1 iHEILELIASER

fii & DRV_CR[OCS]i## PWM [# LAt K [ FOC #ibk () FOC_CMPUN/W B 15 B I Lh 4%
fE DRV_DR. CAEIE = T8 LR G153 = B8 R 4G PWM {55 OCXREF, H# DRV_DR HT-5£31
HHLTRFE . M ZEAT S H]. 24150 DRV__CNTR /M L8l OCXREF #thm i r; k2.,
i HHAR LT

fii ® DRV_CR[OCS] = 1, W {EKH FOC fidff) FOC_CMPUN/W H-5THUE L, Ak
%%tk OC1REF/OC2REF/OC3REF.
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FOC_CMPU
FOC_CMPV
o
0 ¢ >

OCIREF

OC2REF

OC3REF

K 18-4 PWM 4 %

ML EDRV_CR[OCS] = 0, XM E LK EDRV_DRE THEE L, Az p = & 2 LA A
[FJOC1REF/OC2REF/OC3REF. 573tk = DRV_DR/DRV_ARR*100%-:

18.1.2.2 FEX &R

ENEESXH_P. xL_PXRFFEIX AN . AT HAMaH, WAHRDRV_DTREFFHAET0, Hifl
Ae TIEXHRAN . BANEIEEA —A8ALIIBEIX A4y, —AMEEMIEX AER AHE, JEiEDRV_DTR
WEIEIXIE. SxH_P. xL_P_EFHERAER, xH. xLAS2bRE & B EbxH_ P xL_ PR BT
JEIRDRV_DTRBEE R I] s G S A 3R i 1) TSy tH ARk o, 82 68 L 1) SR ok B AN 4EIR, AR
SR I SR Jok AN A

OCxREF j § [ i

0CxL | | |
0CxH 3 i i
tdelay tdelay tdelay de lay
xH P ] | |
I : . I : |
xL P ! ! |
L | | :
[ I [ il
xH | : | : |
=l -
——tdelay I Ldelay I
xL | |
H:tdgg] ﬂtdg;ly

P 18-5 7 SEIX A [ EL A H
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18.1.2.3 B (EsESRE

BAFRCE DRV_CMRIXHEIRI[XLE]f#ifE £ F#f. #fFi DRV_CMRIXHPIRI [P £ 4 i 11
Yo FER T 7 dEhilnt, Timer1 H3h%H] DRV_CMR A Z|#H MK ThEE. fidE DRV_CR[MESEL]
=0, EFEIFWIEFE, 24 Timer1 P72E5 AR RS, XFR TIM1_DBRx f£4%i%] DRV_CMR.
[ TIMI DBRx from TIMI |

data update from TIM1 0
4>
RO
| MESEL | [ CMP_CR2[4:37 |[ DRV CMR |

& 18-6 Timer1 E13h#34] DRV_CMR #1 CMP_CR2[4: 3]

it EDRV_DR. DRV_ARRMIDRV_CMRH] SEHL T 78 FEANR] 255 D fe, DRV_DRHMIDRV_ARR#%E
HIPWM 5 25 LRI 45 ;. DRV_OUT[MOE]i #54 i A5 20 A 25 IH HL P B PWM.

0CUL |

OCUH |

OCVL

OCVI |
0CHL
OCHH |

T,

§ ULE=1 > %. VLE=1 > %. WLE=1 §
‘OtheI‘SZO ! others=0 ! otherSZ(ﬁ

K 18-7 HFs s

OCUH |

0CVL

OCVH | |

OCWL i

OCWH 3 i
4444.4

» U/V/WLE=1
! others=0

K 18-8 A 4R ]
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18.1.2.4 R

18.1.2.4.1 LB ILECHRER

JHiEDRV_SR[DCIM] % & HLs LR W= A= ) 2644, W EL LB EDRV_COMR% & HLsE TEEC H Wt
PEA RN . 24 B RS T A 2% T DRV_COMR, H.%4 DRV_SR[DCIM] ¥ & ) & 41, 7748
Driver U UL EC b sk, T Wibr &4 DRV_SR[DCIFJREFE 1.

DRV_COMR
DRV_CNIR

DCIM:(])XI:IFT T T T T T T T T T
S e e s A A
e e o

DCIM = 00(Disable)
DCIF

18-9 Driver %5 U B A
18.1.2.4.2 FG Hlf
1w DRV_SRIFGIE)f{i it FG H1lbr, AR —B(HEMAE), rFmAa—xkPliER.

18.1.3 PWM & ({3iEHF FU6815L / FU6815T)

" vs1

HIN3 VB2 [-9-1<]-o v
bt /-
LINL tioz 3 l V| Motor
Vs2 X \
LIN2 VB3 (- W

Wi 103

=i S g 5 PE

15V
HINI VB[4
DRVOE HINZ or 4{ E
X

FOC_CMPU

IL

H

| e |

FOC_QMPY

FOC_CMPW

H

FD6288

L

Lo1
= T vee

L02 [

X oom 103 [X

K] 18-10 PWM #5 ) J5 2 &

FU6815L/ FU6815T Jy PWM i, HIhfgtnE 18-10 ifx. HEAi%#is, DRV_CR[DRVOE]
K PWM (1§15, 5 FUB865Q BN Pre-driver (5%, PWM [t 5 HVIC, it HVIC &
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K% MOS I o

18.1.4 6N Pre-driver {&3{,(iEFF FU6865Q/FU6864Q/FU6864L)

VDRV
DRVOE — )| .
Pre-driver
VBU VBU
UH — | >—vBV
ey VHBL\jV
Wy LS| [
VB HW
WH — >
VS\
VSu
VSV
VDR’ VSW
oL {Ls Ve
VDRV
VL — ' LV
VDRV LW
w—p I}
2
U €— —
v €<— —
ICOM <«

& 18-11 6N Pre-driver 11zt 11 J5 7 [

6N Pre-driver e 18-11 flizn. #EAN %%z, DRV_CR[DRVOE]} Pre-driver Fi{# §&15
5, Pre-driver B4 42 6 R NMOS )5 23 BBk sh B ML) UNV/W A8

7 18-1 FU6865Q/FUB864Q/FUB864L N Pre-driver {5 5 HAHK

Input Output
UH/VH/WH UL/VL/WL HU/HV,/HW LU/LV/LW

L L L L

L H L H

H L H L

H H L L
18.2 Driver H{F28
18.2.1 PI_CR (0xF9)

AL 7 6 5 4 3 2 1 0
2 T2TSS RSV DRVMD HINV LINV
eyt R/W - - - - R/W R/W R/W

=X DA 0 - - - - 0 0 0
fr 2R ik

(7] T2TSS | TIM2 253k rE M LA 2 1) d N AR 2%k 5%
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UElBi= 3%

FU6815 65 64

0: J7m + BB, P10 fATJi I, PO. 7 i ANk
1 BRIk AR P10 F A S A AKA, PO. 7 Fi A\ IE A ik of

[6:3]

RSV

TR

(2]

DRVMD

THEUE
0: =M
1: PR (FOC A REIETE)

[1]

HINV

A AR
0: AMdige
1: ffife

(0]

LINV

T AL R
0: AMdige
1: ffife

18.2.2 DRV_CR (0x4062)

AL

7

6 5 4 3 2 1 0

TR

DRVEN

DDIR FOCEN DRPE 0CS MESEL RSV DRVOE

KA

R/W

R/W R/W R/W R/W R/W - R/W

g

0

0 0 0 0 0 - 0

fir

#FR

R

(7]

DRVEN

TR fE
0: AMiiae
1: flige

(6]

DDIR

i B 7 1) (I )R %)

A ML EE SN T 0], 7 I IREh A FOC BRENINE Rk . ToI% FOC 2% th Ay B AT
ATiH, AR FOC B TR A BB AL, TR FEL Tinerl FXS
o

0: IF#%

1: &%

(5]

FOCEN

FOC FEHLfi e
0: AMdiRE
1: ¥R

(4]

DRPE

DRV_DR i 4 i g

fERETIAE S5, X/FS DRV DR 5, FUEFETHEES KA TR F4E 8 250
A, #ES DRV DR G, B 7 %)% 35

0: AM#igE

1: iR

(3]

0CS

EE B R YR %
0: DRV DR
1: FOC fiiHh

[2]

MESEL

ME T/EAE ik
0: Jri R
1: FOC JXzh#sa,

[1]

RSV

TR

(0]

DRVOE

Driver ffifig
0: AMdige
1: f#gg
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18.2.3 DRV_SR (0x4061)

FU6815 65 64

/DA

7

6

K

SYSTIF

SYSTIE

FGIF

DCIF

FGIE

DCIP

DCIM

KA

R/WO

R/W

R/WO

R/WO

R/W

R/W

R/W

R/W

EEDA N

0

0 0 0 0 0 0

fir

AR

Eiipa

[7]

SYSTIF

Systick M EHFREN
B

0: AR F W

L KA A

5.

0: 750

1: =X

(6]

SYSTIE

Systick FW{#ifE
0: AMdige
1: ¥R

(5]

FGIF

FG w51 AL
B

0: AREAEFWHM
L RA A

5.

0: i50

1: BREX

(4]

DCIF

Driver LLHRVTHLD A W74 A5 H AL

2 Driver THEUESST DRV_COMR i, #R¥E DRV_SR[DCIM] ¥ B 1147 [n) 4 Wy

T A W

B

0: KR4 B/
1 RAEFBrE
=

0: 150

1: BEX

[3]

FGIE

FG Rk

W RE S, FOC B3N/ 7 I IKsh B4 — e (PR A ), 7= A — IR FG
0: AMdiRE

1: ffifg

[2]

DCIP

FE4E Driver LR VLEC R BT A0 R 34
0: 1 /NS A
Lo 2 AR A

[1:0]

DCIM

PLAE DG HE Wi e B

ST DRV COMR B, #E3% DRV SR[DCIM] f 5% B 2 07 12 75 7= A= b T i =k

00: A=Al

01: THECssm FiH2o 7= A b b

10: THELE A N EOT M A e
11 s m b/ 1m0 #= A b

18.2.4 DRV_OUT (

0xF8)

fir

7

6 5 4 3 2 1

AR

MOE

RSV OISWL OISWH 0ISVL OISVH 0ISUL

OISUH
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eyt R/W - R/W R/W R/W R/W R/W R/W
EAiE 0 - 0 0 0 0 0 0
L B ik

T4 RE

FH T4 =40 E WS S S 00RIE . AT R E 1 A 0. REZRHLR 1R
P (BT 20, 1. 1 1), BEAFEShE 0, KM% .

[7] MOE 0: AMEHE, i H RIET 23 N HLSP

DRV_OUT[OISUH] /DRV_OUT[OISVH]/DRV_OUT [OISWH] Al
DRV_OUT[OISULJ/DRV_OUT[OISVL]/DRV_OUT[OISWL].

L: fHRE, i HORIE TS il

(6] RSV N

WL/XL [ry%n 25 I FELF

%3 0ISUH HiR

[5] OISWL

v : DRV _OUT[OTSWH] [F)R it B WH/XH 25 bH >
WH F) % H 25 A HL P
23 0ISUH Hiik

[4] OISWH

vE: DRV_OUT[OISWH] =i fic & WH/XH %5 A H P
VL Bt 25 I s

%2 01SUH #iik

VH Bt 25 I HE o

%2 01SUH #iik

UL 1% 25 PR L P

2 0ISUH #5ik

UH 1) %0 25 PR HL S

ZAT R E UH % 23RBS . 24 DRV_OUT[MOE] = 0 B, o 25 PR H S 56 B MOS
0: fEHF

1: &P

18.2.5 DRV_CMR (0x405C, 0x405D)

DRV_CMRH(0x405C)

[3] 0ISVL

[2] OISVH

[1] 0ISUL

[0] OISUH

fr 15 14 13 12 11 10 9 8
4 FR XHP XLP XHE XLE WHP WLP VHP VLP
it R/W R/W R/W R/W R/W R/W R/W R/W

XA 0 0 0 0 0 0 0 0
DRV_CMRL(0x405D)

A 7 6 5 4 3 2 1 0
A H5 UHP ULP WHE WLE VHE VLE UHE ULE
e R/W R/W R/W R/W R/W R/W R/W R/W

SAH 0 0 0 0 0 0 0 0
fr LR iR
X AH A AR i)
[15] XHP 0: IEHHiH
1: A H AN H
X AH N W)
[14] XLP 0: IEHHiH
L2 JJa) B AN H
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X AH b fn A
[13] XHE 0: Afige
1: ffgE

X MR A e
[12] XLE 0: ANffige
1: ffgE

W AH b A R 4 )
[11] WHP 0: IEwWHIH
12 Jim B A

W AR B AR P 4 )
[10] WLP 0: IEWHiH
1: e B A H

VORH AR P o
[9] VHP 0: IEWHIH
1: Jm B

VR R AR
(8] VLP 0: IEWHIH
1: Jzm H oAb

U H 8 A 42 il
(7] UHP 0: IEwWHIH
1o S a) H AN H

U FH 8 AR P 42 il
(6] ULP 0: IEwWHH
12 S a) B AN H

WAH - 5 A A
(5] WHE 0: Afilige
1: fdife

W AR i A A
[4] WLE 0: Afilige
1: fdife

VA A A
[3] VHE 0: Afilige
1: fdife

VA A AR
[2] VLE 0: Affife
1: fifige

U AH - % A A
[1] UHE 0: Nifige
1: ffigg

U AR & 5 A A
(o] ULE 0: Nifige
1: ffgE

T

B 4 DRV_CMR[W/V/ULE]J#I DRV_CMR[W/V/UHE][FI A 1, WNV/U ML FHNZE, E

AN PWM 3, AR E 36X .
B EIREET, Timer1 2 H 3% DRV_CMR #1744

18.2.6 DRV_ARR (0x405E, 0x405F)

\ DRV_ARRH(0x405E)
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i 15 | 14 13 | 12 | u | 1w | 9 [ 8
42,5 RSV DRV_ARR[13:8]

Syt - - R/W R/W R/W R/W R/W R/W
=X AN - 0 0 0 0 0 0
DRV _ARRL(0x405F)

AL 7 | e | 5 | 4 | 3 | 2 | 1 | o

ZFR DRV_ARR[7:0]
HAY R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
A LR iR
[15:14] RSV TR B
THEE M EHAE, e BRI AR (Xt 54 Q)
Driver 43 M 0 JFEATHEEI DRV ARR2 - 1, P4 Byisft, SRE M R4 o
[13:0] | DRV_ARR | tFHE A #PIZE £ = 48MHz/DRV_ARR
DRV_ARR f¥{f LA b 48MHzZ 58, HBUAE Y6 FE [0,16383]
W BRIRAEAN 0, H 1 EE X

18.2.7 DRV_COMR (0x405A, 0x405B)

DRV_COMRH(0x405A)

AL

15 | 14 | 13 | 12 n | w0 | 9 [ 8
AR RSV DRV COMR[11:8]

KM - - - - R/W R/W R/W R/W
XA - - - - 0 0 0 0
DRV_COMRL(0x405B)

AL 7 | e | 5 | 4 | 3 | 2 | 1 [ o

HHR DRV_COMR([7:0]
St R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
A1 B Eiipuy
[15:12] RSV {55
B EL A UT e
Y405 DRV COMR AH%% FLY# /& DRV SRIDCIM] ¥ 5E 126 FBF, 7=£E DRV L
[11:0] | DRV_COMR | #GUUHCH H7ilsK, DRV _COMR {252 LA 44 12MHz 115
VLR 55 %6k 37 [ 15 25 B = DRV_COMR*4/DRV_ARR*100%
DRV _COMR ({8 AR &b 12MHz 140, HUE 36 [0,4095]

18.2.8 DRV_DR (0x4058, 0x4059)

DRV_DRH(0x4058)
fr 15 | 14 13 | 12 | 11 [ 1w | 9 | 8
24 RSV DRV _DR[13:8]
St - - R/W R/W R/W R/W R/W R/W
XA - - 0 0 0 0 0 0
DRV_DRL(0x4059)
AL 7 | e | 5 | 4 | 3 | 2 | 1 | o
2 FR DRV_DR[7:0]
A R/W R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0
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hr HHR R
[15:14] RSV ]
B PWM 5 EERCE A
525 = DRV _DR/DRV_ARR*100%
[13:0] | DRV DR DRV_DR FA{E AR B 48MHz 155, HU{E & [0,16383] .

T A2 A RN BRI, arth PV BL_ERR 255 T Nl A SEIX 1
AN

18.2.9 DRV_DTR (0x4060)

fir 7 | e | 5 | 4 | 3 | 2 | 1 | o
L HK DRV DTR
eyt R/W R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0
YA ZHR Eiip
BOIX B 7] % &
BEIXHFE] = (DRV_DTR + 1)*T
[7:0] DRV_DTR | #:DRV_DTR = 11, N|ZEXHS[E = 12*41. 67ns = 500ns
vE: WS E DRV DIR = 0, ANHHABEIX B [a]
18.2.10 DRV__CNTR (0x4066, 0x4067)
DRV CNTRH(0x4066)
fir 5 | 1 | 13 | 12 1m | w0 | 9 | 8
B RSV DRV CNTR[11:8]

Byt - - R/W R/W R/W R/W
ROA N - - - - 0 0 0 0
DRV__CNTRL(0x4067)

AL 7 | e | 5 | 4 | 3 | =2 | 1 | o

A F DRV CNTR[7:0]
A R/W R/W R/W R/W R/W R/W R/W R/W
HEAiE 0 0 0 0 0 0 0 0
/A L HR ik
[15:12] RSV PR
TR E
DRV__CNTR ({8 PAR 8 12MHz 5, Driver XM 545E =
_ DRV CNTR*4/DRV ARR*100%
[11:0] | DRV_ CNTR 56 B 0,4095
vE: HAETEDRV_CR[DRVEN] = 1K}, A#eS AN DRV CNTR
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19 A%

19.1 BISFEN

Ip b = BRI Bl Y BRI B ARSI Bl R GEIN B AR AR BRI B
AT Bl T T Bh, TG EE T R AN Bl T RTC 4.

19.2 B¥ME{EiR B

19.2.1 SMERiSAHRIEIRBB((UEMBF FU6815L/FU6865Q)

P0.2/LXIN
{Z'—» LXIN

Resonator

1

P0.3/LXOUT @ ESCK—— ESCK
D<J«——{ xour 32768Hz

eso0scC
:I: ESOEN ————— | ESOEN

ESOAE ——»{ ESOAE

19-1 RS2 esosc (13 F iy A4 H 17

ARG B esosc A LU 19-1 Fion. AMEAg sk iV B 2 72 4 — AN 32768Hz 4% 1)
ehfE5 . B RTC_STA[ESOEN] =1, H RTC_STA[ESOAE]=1, RBzhsMEmt4h.

19.3 RItPEHE

19.3.1 R§bBERI7Y

e R T A2 ) P PN RO T A v PN S AR BT S R T R o A REE A —ANKE 13 ST,
CATRESH i g b, 7442 RA T4 8 AMEI B AR K RE

e % E CAL_CRO[CAL_STA] = 1, JF#ARHERLFE. # CAL_CRO[CAL_BUSYIkr
R IAHEIS R A5, 4HE 52 (CAL_CRO[CAL_BUSY] = 0))5, il CAL_CRO[CAL_ARR]
(i L A P R e RAR T4 8 M ¥
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19.3.2 BRI ESFES

19.3.2.1 CAL_CRO (0x4044) CAL_CR1 (0x4045)

CAL_CRO(0x4044)

A 15 14 | 13 12| 11 | 10 | 9 | 8
CAL STA/
LR CAL, BUSY RSV CAL ARR[12:8]
HM R/W1 - - R/W R/W R/W R/W R/W
XA 1 - - 0 0 0 0 0
CAL_CR1(0x4045)
L 7 | e | 5 | 4 | 3 | 2 | 1 | o
4 CAL ARR[7:0]
HA R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
A E4S Eiip%)
b R 1 i
BE
0: AEHERLFE SR
[15] gﬁt;géé %i@%&?ﬁﬁﬁEﬁ:i&ﬁqﬂ
0: TEX
1. JABh bR HETh g
[14:13] RSV {RBd
e U
8 P PR A b i 2 SRR 8 A B b A A )
[12:0] CAL ARR
W MURE 0 I RN IO MR PN, 4B A OxLFFF R i1-40k H
(15 B e 3o 2 PR i ) o
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20 WDT

B I PER A A TARE ARSI P Sk R e 4%, BB Tl BR8Pk MCU
BN DL BT IR TAEREE . RaET G, BTIRER ST aTH . S5 T ER &
R, BIREE S MCU 8B4z, e Mk 0 JHihizts. EEREFEiTEY, Sk —Bi
[ T I E RS dedE AT 00, DABHIEE T e 8, AARIRA

BIVILERZE M O FURTHES, 41 3] OXFFFC B — MK B 4 A g b 8 5 5
it MCU E47, FEF ML O FHiaisdT. FEFEBIT T ER S E T TIAERINE S, BT IER S
[B] £ WDT_ARR [ BCEE, FFEFF AR T

20.1 WDT {#fiFSEIR

B MCUZE AR BB AT, WDTHRH 5 b4, (B 2 O
B MCUZEf i, WDTH 24t H 304k H
B WDTER & HAMCUE LI, RST_SRRSTWDTHS < E 1L

20.2 WDT $##{Fi%BA

1. CCFGI1WDT_EN]IE1, JAsh&T 1M, &I 1 MOFF4ETHEL;
2. WEWDT_ARRMHEAE AT LURTE G 3l | 1.2 71)s
3. {ERFEREEITHREWDT _CRWDTRF] =1, & it 2/WDT_ARR.

20.3 WDT F1F=8

20.3.1 WDT_CR (0x4026)

bz 7 | 6 | 5 4 3 2 1 0
LR RSV WDTRF
KA - - - - - - - R/W
T frf - - . - - n - 0

{UA B iR
[7:1] RSV | R

B YI6EA
[0] WDTRF | 0: i X
1o B VR 5R% 0 3] WDT_ARR [BEE (L, BB ahi 5

20.3.2 WDT_ARR (0x4027)

AL 7 | 6 | 5 4 | 3 2 1 0
ZFR WDT ARR
St R/W R/W R/W R/W R/W R/W R/W R/W
HAE 0 0 0 0 0 0 0 0
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I 2R Hid
o) | wor arg | VRS

BEE VT s ia B K = 8 fir

20.3.3 CCFG1 (0x401E)

fr 7 6 5 4 3 2 1 0
B RSV LVWIE WDT EN RSV
KA - R/W R/W - - - - -
SAH - 0 0 - - _ - _
A B4 iR
(7] RSV TR
LVW 00 = Wi 5
(6] LVWIE | 0: AffifE
1: fiige
WDT f G
(5] WDT EN | 0: ANiifE
1: fiige
[4:0] RSV e
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21 RTC

21.1 RTC BEARINEEE]

INT_CTRL

RTC_TML[7:0] —» RTC_EN

(active high)

sSng v.ivd NowW

RTC_IF
RTC_TMH[7:0]—» CNT_PROC >

IFINT INT OUT

RTC_EN
(active high)

g

¥ fray RTC_TM, & RTC M EZfH. ficE RTC_STA[RTC_EN]=1, f{fifig¢ RTC it#%.

Kl 21-1RTC JE AT REHE ]

21.2 RTC ##{Fi%BA

21.3 RTC F1F=8

21.3.1 RTC_TM (0x402C, 0x402D)

RTC_TMH(0x402C)
fir 15 | 14 | 13 [ 12 | 1 | 1w [ 9 | 8
kS RTC_TM[15:8]
HAY R/W R/W R/W R/W R/W R/W R/W R/W
=X DAIEN 1 1 1 1 1 1 1 1
RTC_TML(0x402D)
fir 7 | 6 | 5 | 4 | 3 | 2 | 1 | o
KR RTC_TM[7:0]
St R/W R/W R/W R/W R/W R/W R/W R/W
X DAIEN 1 1 1 1 1 1 1 1
(A AR iR
RTC 114027 17 2%
(15:0] | RTC TH B IELEVH U ) E
- 51 RTC 1488 L 32768Hz AR M 0 THELEIS NE G H i, P AT lig R,
THEERE 0 JFE T AL THEL

21.3.2 RTC_STA (0x402E)

AL 7 6 5 4 3 2 1 0
A FR RTC EN | RTC IF | ISOSCSEL | ISOSCEN | ESOAE ESOEN | ESCLKSEL RSV
KA R/W R/WO R/W R/W R/W R/W R/W -
=X DA 0 0 0 0 0 0 0 -

fr ZHR b

RTC ffifi

7 RTC_EN .

7] N o o
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1: f#ge

(6]

RTC_IF

RTC W45 B A7
THEBE LT RTC M I & 1
5

0: RAEAFWHL

1 RAEFErHEA:

4[]

0: V&0
1 =X

[5]

ISOSCSEL

T I Bk e
o PRI P PR N
o PRI S IR N

[4]

ISOSCEN

[3]

ESOAE

[2]

ESOEN

P s A
o Mt
: ffiRE

[1]

ESCLKSEL

AN I R e R
0: AP IR b Y e RS N
1: AP EpdEt P11 SN

[0]

RSV

TR
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2210

22.110 f@4t

FU6815L 32 #F 38 4~ GPIO 5|, 4354 P0.0~P0.7. P1.0~P1.7. P2.0~P2.7. P3.0~P3.7.
P4.1~P4.2. P4.4. P46~P4.7. P5.1,

FUB815T S kf 194~ GPIO 51 #1, 4338 P0.0~P0.1, P1.1~P1.7. P2.1~P2.2, P2.4~P27,
P3.0~P3.1. P34. P47.

FUG865Q ¥ 36 > GPIO 51 i, 43%I°4P0.0~P0.7. P1.0~P1.7. P2.0~P2.7. P3.0~P3.7.
P4.4. P4.6~P4.7. P5.1.

FU6864Q 2 £F 22 1~ GPIO 5|, 4718 P0.0~P0.1. P0.3. P1.1~P1.7. P21~P22. P24,
P2.6~P2.7. P3.0~P3.1. P3.3~P3.5. P4.5. P47,

FUG864L 3£ 24 4~ GPIO 5l fil, 4334 P0.0 ~ P0.1. P0.3. P1.1 ~P1.7. P2.1 ~ P2.7. P3.0
~P3.5. P4.7.

22.2 10 Big&iRAp

4~ GPIO i FIAC & A AH G 1 27 4778 LAl R AR M A IR K. e PO.0 WU 175745 PO, P1.0
Wit 3274728 P1, iBid PO_OE. P1_OE Bt B B i Nt o
7
O R RO iR T M AL
B 10 HHEAFE SHR R /N T 100kHzZ
W P47 [ NG, BN FICEK B0, WiRFEREN 10, TEERE TH
EUH 2)i% FICEK_MOD
B b FHRCAEFEAMRE R 1, Bk O 5 AR AIES % 22.3.10 PO_PU
(0x4053)~22.3.15 P5_PU (0x4048)
B b, M HPHBEES% 5.3 GPIO HIAURHE
B JE P1_AN. P2_AN Fll P3_AN X RiAr Ay 1 e RME S5, Bk 5247 4%
Y FRiES P 22.3.7 P1_AN (0x4050)~22.3.9 P3_AN (0x4052). it [t B RIS 5
g, Frasirhibka, 78 P1. P2, P3N AIALEE H A RE N 0.
B P1.6~P1.7. P2.0~P2.7. P3.0~ P3.5 {Eufi I it B MR 20 -2 F 3h< ]
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22.310 H1F=%

22.3.1 PO_OE (0xFC)

L 7 | e | 5 | 4 | 3 2 1 0
2R PO OF
et R/W R/W R/W R/W R/W R/W R/W R/W
LR AN 0 0 0 0 0 0 0 0
AL B ik
PO. 0 ~ PO. 7 F i Nt 1+
[7:0] PO OE | 0: %A
1: #i
22.3.2 P1_OE (0xFD)
fir 7 | e | 5 | 4 | 3 2 1 0
2R P1 OF
2 R/W R/W R/W R/W R/W R/W R/W R/W
R A (=N 0 0 0 0 0 0 0 0
fr B iR
P1. 0 ~ P1. 7 B N i i 4
[7:0] PL OE | 0: %A
1: i
22.3.3 P2_OE (0xFE)
AL 7 | e | 5 | 4 | 3 2 1 0
2 P2 OE
e R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0
fir B ik
P2. 0 ~ P2. 7 i N ik
[7:0] P2 OE | 0: #IA
1: FH
22.3.4 P3_OE (0xFF)
bz 7 | e | 5 | a4 | 3 2 1 0
S FK P3 OF
Byt R/W R/W R/W R/W R/W R/W R/W R/W
RA N 0 0 0 0 0 0 0 0
AL ZFR Eip)
P3. 0 ~ P3. 7 et N ik
[7:0] P3 OE | 0: #A

1: Fd
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22.3.5 P4_OE (0xE9)

fir 7 6 | 5 | 4 3 2 | 1 | o
LR RSV P4 OE[6:4] RSV P4 OE[2:0]
A - R/W R/W R/W - R/W R/W R/W
XA - 0 0 0 - 0 0 0
A B iR
[7] RSV (e

P4. 4 ~ P4. 6 FUdm N ik
[6:4] | P4 OE[6:4] | 0: #@A

1: fih

[3] RSV N

P4. 0 ~ P4, 2 Husdm N ik %
[2:0] P4 OE[2:0] | 0: %A

1: %

22.3.6 P5_OE (0xFB)

Az 7 | e | 5 4 3 2 1 0
2 F RSV P51 OF RSV
| - - - - - - R/W -
2AE - - - - - - 0 -
(A B4 iR
[7:2] RSV N
P5. 1 B N e #%
[1] P51 OE | 0: A1
L: il
(0] RSV RE
22.3.7 P1_AN (0x4050)
L 7 | e | 5 | 4 3 2 1 0
42, Fx P1 AN HBMOD HDIO ODE1 ODEO
St R/W R/W R/W R/W R/W R/W R/W R/W
=EDAEN 0 0 0 0 0 0 0 0
A B iR
P1.4 ~P1. 7 BRI B
[7:4] P1 AN | 0: Affife
1: ffife
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P1. 3 BN E, 5 P1 OE[3] & W P1. 3 IhREM Nk 22-1 Aiow
% 22-1 PL3 AN E
HBMOD P1 OE[3] P1. 3 xR
0 0 ISR TPN
3 HBMOD
3] 0 1 Bt
1 0 P
B sn ik s AR, e R K e H R T 2
1 1 20mA, FHF Hall (k& fESH . AR AR S)
15 5 5 AR A [
PWM i TO HyHioRzhRe 7k $%, W% FU6815 fY L DU. L DV. L DW. H DU.
H DV, H DW A %L
[2] HDIO 0: I
1: =IKshaEe S
PO. 1 BT IR A RE
(1] ODE1 0: ANfige
1: ffige
PO. 0 & AR IR AT BE
(0] ODEO 0: Afifige
1: ffige

22.3.8 P2_AN (0x4051)

L 7 | 8 5 | 4 | 3 | 2 | 1 | o
2 P2 AN
e R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
fir 2R ik
P2. 0 ~ P2. 7 Bl R i A
[7:0] P2 AN | 0: Afiife
1: fifige
22.3.9 P3_AN (0x4052)
fir 7 6 5 | a4 | 3 | 2 | 1 | o
25 P11 PL | POl PL P3 AN
Byl R/W R/W R/W R/W R/W R/W R/W R/W
RA N 0 0 0 0 0 0 0 0
AL ZFR ik
P1.1 N PHAEAE
0: AMiifie
(7] P11 PL | 1: f¥ife
VE: ABEFIBERE P11 (9 b A BE R T 4 F FHE
PO. 1 N s PHAE AE
0: AMiifie
(6] POl PL | 1: f¥ife
VE: ARERIAEGE PO. 1 % by B BE AT dy Ha BH
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[5:0]

P3_AN

P3. 0 ~ P3. 5 Bl R 0 {E

0: Aflifg
1: f#gE

22.3.10 PO_PU (0x4053)

AL 7 | & | s 4 | 3 2 1 0
4 FR PO PU
ey R/W R/W R/W R/W R/W R/W R/W R/W
EAhiE 0 0 0 0 0 0 0 0
fr 2R ik
P0. 0 ~P0. 7 4 B FHAE g
[7:0] PO PU | 0: Affige
1: ffifge
22.3.11 P1_PU (0x4054)
iz 7 | 6 | s 4 | 3 2 1 0
L HR P1 PU
eyt R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0
fir R £
P1.0~P1.7 s FHAEAE
[7:0] P1 PU | 0: Afdife
1: ffige
22.3.12 P2_PU (0x4055)
At 7 | 6 | s 4 | 3 2 1 0
L HR P2 PU
Byt R/W R/W R/W R/W R/W R/W R/W R/W
R A (=N 0 0 0 0 0 0 0 0
L B ik
P2.0~P2.7 i HFHATAE
[7:0] P2 PU | 0: Afiife
1: ffige
22.3.13 P3_PU (0x4056)
pr 7 | 6 | 5 4 | 3 2 1 0
2 P3 PU
ey R/W R/W R/W R/W R/W R/W R/W R/W
LR A (=N 0 0 0 0 0 0 0 0
fr R iR
P3.0 ~P3. 7 47 FpHAE g
[7:0] P3 PU | 0: Afdife
1: fHfE
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22.3.14 P4_PU (0x4057)

oA 7 | 6 | 5 | 4 3 2 | 1 ] o
2K P4 PU[7:4] RSV P4 PU[2:0]
gt R/W R/W R/W R/W - R/W R/W R/W
EAhiE 0 0 0 0 - 0 0 0
fr 2R ik

P4.4 ~ P4.7 b7 HLPHAERE
[7:4] P4 PU[7:4] | 0: AMHFRE

1: ffife

[3] RSV PN

P4.0 ~P4.2 EF7 B PHAERE
[2:0] P4 _PU[2:0] | 0: A fifig

1: fifige
22.3.15 P5_PU (0x4048)

fr 7 | e | 5 4 3 2 1 0
42, Fx RSV P47 PL RSV P51 PU | P45 AN | P46 AN
St - - - R/W - R/W R/W R/W
XDA(E] - - - 0 - 0 0 0
A BFR Eiipuy
[7:5] RSV fREd

P4. 7 Tz A RE

(4] P47 PL | 0: Afdife

1: ffifig
[3] RSV e

P5. 1 b7 A AF HE
(2] P51 PU | 0: AfiifE

1: ffifig

P4. 5 R A RE
(1] P45 AN | 0: AfififE

1: ¥R

P4. 6 AU A e
[0] P46 AN | 0: AfdifE

1: ffigE

22.3.16 PH_SEL (0x404C)

WA 7 6 5 4 3 2 1 0
2. F4 SPITMOD | UARTIEN | UART2EN | T4SEL T3SEL T2SEL T2SSEL XOE
/il R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0

A B iR

SPT MHLAI%5E 5 MISO iy IR AS
(7] SPITMOD | 0: HrHPIRAS

1: =S

(6] UARTIEN | ¥ 17142 F§ o4 RXD. TXD 5 UART1 f#ifig
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0: ANMfige
1: P0.5. P0O.6 & RXD. TXD J{# & UART1
U 14 B 2N RXD2. TXD2 5 UART2 {8 g
0: gk

(5] UARTZEN 1: P3.7. PL.2. P0.0 &4 TXD2; P3.6. P4.7. PO.1 &~ RXD2; Jffgife
UART2
i 2 H N Timerd 8% Timer4S

[4] rsg | 00 AEA ‘
1: PO.1 8¢ PO0.0 8% P1.2 fy PH SEL1[T4CT1:T4CTO] B & HMEN Timerd 1%
it
v I N Timer3 B¢ Timer3S

[3] el | O MEA \
1: P1.18{PO.1 87 P4. 7 B PH SEL1[T4CT1:T4CTO]EC & {E 9 Timer3 (K% N5
H(P4. 7 HEiN)
i & N Timer2

2] T2SEL | 0: AEH
1: PL. O YEA Timer2 % Nt
v & AN Timer2S

[1] T2SSEL | 0: AEH
1: PO.7 YEH Timer2 [ N 4
X AH% HH BE

(0] XOE 0: Affife
L: FnHfae, P4 LEN XA M PW i, P4. 2 /B2 XM B

22.3.17 PH_SEL1 (0x404D)

fr 7 6 5 4 3 2 1 0
KR UART2CHI | UART2CHO | CMPXO PO1 | SPICT T4CT1 T4CTO T3CT1 T3CTO
Byt R/W R/W R/W R/W R/W R/W R/W R/W
SAiE 0 0 0 0 0 0 0 0

fr 2R iR

UART2 IJREH:
(7:6] UARTacH | 00¢ P3.6 J9 RXD. P3.7 A TXD(P3. 6 ﬁg%iﬁﬁﬁﬁ@iﬁ)\iﬁm)
01: P4.7 AN RXD. P1.2 Jy TXD(P1. 2 82 = i N i 1)
1X: PO.1 9 RXD. PO.0 Ay TXD(PO. 1 Jy B2kt z i N )
LhiRds DhRe e
(5] CMPX0_PO1 | 0: IhEEAER, PO. 7 Hit
1: DhRE¥F2, PO. 1 Hi
SPT H.Zk debug ThAeH:F%

[4] SPICT | 0: IhEEAEH, PO.5 {EA SPI debug firH
1: ThRERHE, PO.01EN SPI debug #irH
Timerd LhEEHF2
00: PO.1 A Timerd % N4

[3:2] et X1: PO.0 A Timer4 %y N4
10: P1.2 A Timer4 %y A%

Timer3 DIEEF; 2
00: PI1.1 A Timer3 % N4t

[1:0] BT X1: Po. 1 Timers # \di

10: P4.7 N Timer3 #iA
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22.3.18 PO (0x80)

I 4 2R AE R POM/2/3/4/5 SCHEFRE Vi, RMW. $8 415 6] /& 29 77 2 [1{E (RMW #8543
22-2), HAt¥gL Ui K2 PORT 5] i,

(A 7 6 5 4 3 2 1 0
2R GPO7 GP06 GP05 GP04 GP03 GP02 GPO1 GP0O
Byl R/W R/W R/W R/W R/W R/W R/W R/W

SAE 0 0 0 0 0 0 0 0

AL S iR

[7] GPO7 ¥ GPO7

(6] GP06 3 1 GP06

[5] GPO5 % GPO5

[4] GP04 | ¥ GPO4

(3] GP03 3 1 GPO3

[2] GP02 ¥ 1 GPO2

(1] GPO1 3 1 GPO1

(0] GP0O 3t 1 GPOO

22.3.19 P1 (0x90)

(A 7 6 5 4 3 2 1 0
4R GP17 GP16 GP15 GP14 GP13 GP12 GP11 GP10
St R/W R/W R/W R/W R/W R/W R/W R/W

=E0KEN 0 0 0 0 0 0 0 0

(A AR iR

(7] GP17 1 GP17

(6] GP16 ¥ GP16

[5] GP15 i 1 GP15

(4] GP14 | ¥ GP14

[3] GP13 ¥ GP13

(2] GP12 U GP12

(1] GP11 i1 GP11

[0] GP10 Ui 1 GP10

22.3.20 P2 (0xA0)

£ir 7 6 5 4 3 2 1 0
4R GP27 GP26 GP25 GP24 GP23 GP22 GP21 GP20
A R/W R/W R/W R/W R/W R/W R/W R/W

SAfE 0 0 0 0 0 0 0 0
£ir R Eiip

[7] GP27 Ui 1 GP27

(6] GP26 1 GP26

[5] GP25 ¥ GP25

[4] GP24 ¥ GP24
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(3] GP23 I GP23

(2] GP22 T GP22

[1] GP21 B GP21

(0] GP20 T GP20

22.3.21 P3 (0xB0)

YA 7 6 5 4 3 2 1 0
KR GP37 GP36 GP35 GP34 GP33 GP32 GP31 GP30
Byt R/W R/W R/W R/W R/W R/W R/W R/W

HEAE 0 0 0 0 0 0 0 0

(A B FR iR

(7] GP37 I GP37

(6] GP36 B GP36

[5] GP35 3 1 GP35

(4] GP34 0 GP34

[3] GP33 B GP33

[2] GP32 B GP32

[1] GP31 U 1 GP31

(o] GP30 B GP30

22.3.22 P4 (0xB8)

Ar 7 6 5 4 3 2 1 0
ZFR GP47 GP46 GP45 GP44 GP43 GP42 GP41 GP40
Byt R/W R/W R/W R/W R/W R/W R/W R/W

ROA N 0 0 0 0 0 0 0 0

VA &R ik

[7] GP47 Ui GP47

(6] GP46 Ui [ GP46

[5] GP45 3 1 GP45

[4] GP44 Ui 0 GP44

[3] GP43 Ui GP43

[2] GP42 i I GP42

[1] GP41 U GP41

(o] GP40 3 1 GP40

22.3.23 P5 (0xC0)

hr T | s 5 4 3 2 1 0
KR RSV GP53 GP52 GP51 GP50
eyt - - - - R/W R/W R/W R/W

=R DA - - - - 0 0 0 0

/A ZR iR
[7:4] RSV R

[3] GP53 I GP53

(2] GP52 1 GP52
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[1] GP51 | ¥ GP51
(0] GP50 ¥ 1 GP50

% 22-2 RMW F5 43

B4 TheEeHiiR
ANL BN 5i8H
ORL B BE
XRL IR R e H
JBC BRI, N1 BkEE, FEHEAEO
CPL A B ia 5

INC, DEC hnt, yliEs
DJNZ ER 5 HIT 2 75 0Bk, ATkt

MOV Px,y, C Pt A CIRAR 25 3 I Px, y
CLR Px,y i HPx, yi&0
SETB Px, y i Px, yB& 1
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23 ADC

23.1 ADC @7

LTI ADC 22— 12 MEZRVGEIL 7474 ADC, WHlE 14 NliE. SRR SNSRI RRE (R
M ADC iiE 0 fik k3 ADC i#iE 13)FH i & KAt (4% FOC fil & RAEAE AN Timer1 filt A RAFA L) o
PP SRA: P 285 SR 4 DAAS 6 5 Bl 2 R b 55 1 4% U7 2E ADCx_DR(x = 0 ~ 13). fill K RAFII S5 RA S
BB ADCx_DR, i &i%%] FOC oy Timer1 #ibk DL 5e sl A% ], FOC BEal Timer1 k1)
FHORZF A5 ] DAZE IR i Sk 5 (A% sCAE TBU AR A 25 SR o b R RAE B EAE E B E 1, I SR
F AR o AR RAEAR S LU RAEAR S G, A SR — I 220 [ B 75 ZE A A SRAE R SRA, U
JEREATRLR RAE, MU SRR 58 UG H B K AT RAF AR

ADC FAE A BN 12MHz, SRFER A BT DAC_CR[5:2]. ADC_SCYC #{5E . SR a7
FE R e (7)1 2% ADC HLA<URFIE

23.2 ADC {EX

ADC_MASK[13:0]

P2. 0/ADO < F——»
P2. 3/AD1 <J—>»
P2. 4/AD2 < F——»
P2. 5/AD3 <JF——»
P2. 7/AD4[ —»
P3. 2/AD5 < ——»
P3. 3/AD6 < ——»
p3. 4/AD7 o ——»]  AMUX ADC
P2. 1/AD8 <——>
P1. 6/AD9 < ——>
P1.4/AD10 <}—»
P2. 6/AD11[ <}——>
P1.3/AD12 <—>

P1.5/AD13[>§——————>//////////

23-1 ADC £ g & ] 28 HE K]
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ADC_CR
- —
:‘5 :5 S Cg) :‘5 :5 Interrupt to MCU
Sl = =3I
212|2 SElE
== S
A
VDD5
FOC Trigger Agi
Or \T VREF
Timerl Trigger ADCO DRH/DRL |
[ ADC1 DRH/DRL |
From 12-Bit SAR
AMUXO0 ADC U
[ ADC12 DRH/DRL
* ADC13 DRU/DRL |
ADC_SCYC
23-2 ADC TREHE]
23.3 ADC #E&{FiRHR
23.3.1 IFEREFE
ADC_MASK
ADCEN
— Clear 0 By Hardware
ADCO_DR Sa:lrﬁleing Conversion e Result 0 ‘\
ADCL DR L — o 4> MCU Read Results
23-3 ADC Jlit 7> RAF I 7 1]
ADC #1E:

1. HESENADCE* H EVREF;
2. WEMAETRFEIEIEADC_MASK;
3. WHEMAIEIERRFEE HADC_SCYC (& /ME N3);
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4. HcEHADC_CR[ADCEN] =1, f#ifitADC;

5. FlEADC_CR[ADCBSY] =1, ADCH#5T.AF;

6. HHIAADC_CR[ADCBSY] =0, FiiXADCH: 45

T - ADCH 40 U AR5 A5 R 114 3883 5 MK B w8 (B M Rl 18 2/3/4 )5 , IR YR A il i
21314, SRIGTERIINADC_CR[ADCBSY] = O/ i B T st 3

23.3.2 &R RIFIE

MJH3) FOC J&, i 0/1/2/4 FHT FOC fil & RAt . iliE 2 F T B R AlACRAE . 2 fH
FHVRRARAR N, J8IE 4 N BRFZRHIR itrip AOSRARIEIE . 7000 BH AR AT, 18I 0 A ia SRR
WIE, JEIE 1 ib FRFEREE . =R RRRAE T, 8 0 0y ia MSRFREIE, JEiE 1 ib 1
SEARIEIE, WIE 4 ic FIRARRE

MJE3) Timert 5, J#1E 4 TR AdACKAE . BLE TIM1_CR3[T1TISHERA B AL IS =
ANJEA ADC, 4 CMPO_CR4[CMPOFS]=0 i, J&iE 10 AT U A s ERAE, J8iE 9 F T VAHE R
B, EIE 8 I T W HIHE A, 24 CMPO_CR4[CMPOFS] =1 i, i 10 AT U M B RAE, dEiE
12 AT VA RS, i 13 T W A B R FE

EO

23.3.3 L EEE

77 17#% ADCx_DRH F1 ADCx_DRL G & e 4t 56 S i 4 B i v = W AR 249 o 25 mT bA
R4 ADC_CRIADCALIGNJEFE AT A 55 B AL IR AT 55 . SN FLEM 0 ~ VREF, fi i 3cis $fe o
% 23-1 ffi7n. ADCx_DRH Al ADCx_DRL 2577 g AR Ak A 4 B M 0,

R 23-1 o R BUE S50 55 07 AR AR

AR AXFF KRR SE
0 0x0000 0x0000
VREF/2 0x0800 0x4000
VREF 0xOFFF 0xT7FF8
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23.4 ADC F1F=8

23.4.1 ADC_CR (0x4039)

(A 7 6 5 4 3 2 1 0
42 ADCEN ADCBSY RSV ADCALIGN | ADCIE ADCIF
Bt} R/W R/W1 - - - R/W R/W R/WO
=XDAIEE 0 0 - - 0 0 0

(A KR iR

ADC 1
[7] ADCEN | 0: Afdife

1: ffifE

ADC J& Zh&ADC 11 h5 £ 7

B

0: ADC %A

1: ADC fr:
(6] ADCBSY | H:

0: e X

1: JA%h ADC 4

VE: ADC_MASK = 0 K IALE 1 & X
[5:3] RSV PN

ADC i i Ak %

0: ADC $#5 4 %1 5%, ADC 4554y ADCx DR[11:0]

[2] ADCALIGN | 1: ADC 4l £ ¥k A%t 55, ADC 455y ADCx_DR[14:3]

R AN Z R, [ N A AL 5
ADC A W B8 (A~ B 75 fid e A 5 Hp 1KT)
[1] ADCIE | 0: Affifk
1: ¥R
ADC  Wr S b AL
AR ADC B e iy, AEARE 1
B
0: RAKRA WM
L ADCIE ) ot i p
5.
0: &0
1: TEX
23.4.2 ADC_MASK (0x4036, 0x4037)
ADC_MASKH(0x4036)

AL 15 14 13 12 11 10 9 8
A H5 RSV CHI3EN | CHI2EN | CHLIEN | CHIOEN | CH9EN CHSEN
St - - R/W R/W R/W R/W R/W R/W
=X0KEN - - 0 0 0 0 0 0

ADC_MASKL(0x4037)

AL 7 6 5 4 3 2 1 0

A FR CH7EN CH6EN CH5EN CHAEN CH3EN CH2EN CHIEN CHOEN
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ey R/W R/W R/W R/W R/W R/W R/W R/W
HEAE 0 0 0 0 0 0 0 0
YA 2R ETip
[15:14] RSV RE

[13] CHI3EN | ADC ilHi& 13 fdifie
[12] CHI2EN | ADC ifi¥ 12 f#ife
[11] CHLIEN | ADC ifi¥ 11 f#ige
[10] CHI0EN | ADC ilEi& 10 fifg

(9] CHOEN | ADC i@iH 9 ¥ fik

(8] CHSEN | ADC i@iH 8 f¥fik

[7] CH7EN | ADC ili& 7 ffifig

(6] CHBEN | ADC i@iH 6 ¥ fk

(5] CHSEN | ADC j@iH 5 ¥ fE

(4] CH4EN | ADC i 4 {fifiE

(3] CH3EN | ADC j@iH 3 f¥ifk

(2] CH2EN | ADC j@iH 2 ¥ fE

[1] CH1EN ADC JBIE 1 fHfE

(0] CHOEN | ADC i@i# 0 ¥ fE

v R KA CEFR L E ADC_MASK.
23.4.3 DAC_CR (0x4035)
DAC_CR(0x4035)

A 7 6 5 | 4 | 3 | 2 1 0
A DACO 1EN | DACMOD ADC_SCYCH[3:0] DAC2EN RSV
Byt R/W R/W R/W R/W R/W R/W R/W -

HEAiE 0 0 0 0 1 1 0 -

VA &R ik
(7] DACO 1EN i, DAC &5 DAC_CR(0x4035) 1 1]

(6] DACMOD i, DAC & %5 DAC_CR(0x4035) 1 1]

ADC AL HAVE S, ADC J@IE 8 ~ 13 FLHWE
. . ADC_SCYCH[3] = 0: SRFEFIJy ADC_SCYCH[2:0] > ADC i 4 ] 3]
[5:2] | ADC_SCYCH[3:0] ADC_SCYCH[3] = 1: RAEMIN(ADC_SCYCH[2:0]*8 + 7)™ ADC i &
i1

[1] DAC2EN UL DAC %5 DAC_CR (0x4035) ¥t B

(0] RSV PR ¥

23.4.4 ADC_SCYC (0x4038)

ADC_SCYC(0x4038)
fir T | e | 5 | a 3 | 2 [ 1 0
£ FR ADC_SCYC[7:4] ADC SCYC[3:0]

/il R/W R/W R/W R/W R/W R/W R/W R/W

SAfE 0 0 1 1 0 0 1 1
(A AR iR

[7:4] | ADC SCYC[7:4] | ADC KA JEJH ¥ E, ADC#HIE 5 ~7. 14 ILHKE
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ADC_SCYC[7]
ADC_SCYC[7]
ADC K FF JE B
[3:0] | ADC_SCYC[3:0] | ADC_SCYC[3]
ADC_SCYC[3]

23.4.5 ADCO_DR (0xOFD8, 0xOFD9)

ADCO_DRH(0xOFDS)

SKFEJE A ADC_SCYC[6: 414N ADC i 1
SERERHI(ADC_SCYC[6:41*8 + 7)4> ADC IR 1]
ADC J#IE 0 ~ 3 JLFH % &

: SRFEFA AN ADC_SCYC[2:0] /> ADC I ] 1
KRERWI9(ADC_SCYC[2:0]*8 + 7)™ ADC isf ] 4]

=l
— o M~ o

fr 5 | 14 | 13 | 12 | 1 | 10 9 8
ZFR ADCO DR[15:8]
B yii R R R R R R R R
EAiE 0 0 0 0 0 0 0 0
ADCO_DRL(0x0FD9)
fir 7 6 5 4 | 3 | 2 1 0
SR ADCO _DR[7:0]
Byt R R R R R R R R
R A (=N 0 0 0 0 0 0 0 0
A B iR
JI R A AR S ADC 4 58 Rk f5,  ADC T 0 3 4gh R
[15:0] | ADCO DR HHRARIE ADC CR[ADCALTGN] IEHX 355 =,
VE: il KRR ADC 45 RA ST £ I 7 ds

23.4.6 ADC1_DR (0xOFDA, 0xOFDB)

ADC1_DRH(0xOFDA)
At 5 | 1 | 13 | 12 | 11 | 10 9 8
R ADC1_DR[15:8]
St R R R R R R R R
XA 0 0 0 0 0 0 0 0
ADC1_DRL(0xOFDB)
AL 7 6 5 | 4 | 3 | 2 1 0
HHR ADC1_DR[7:0]
M R R R R R R R R
=EDAEN 0 0 0 0 0 0 0 0
fr ZR iR
JIGFF RAERE A ADC F 4 5E RS, ADC JEIE 1 3 ss R
[15:0] | ApcL DR KP4 ADC CRADCALIGN] 3E %) 5% 77 24,
T Rl CREEAR S0 ADC 45 A 2 50 3 & A A7 A

23.4.7 ADC2_DR (0xOFDC, 0xOFDD)

ADC2_DRH(0xOFDC)

AL 15 | 14 | 13 | 12 | 1 | 10 9 8
b/ ADC2 DR[15:8]
it R R R R R R R R
SAH 0 0 0 0 0 0 0 0
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ADC2_DRL(0xOFDD)
L 7 6 5 | 4 | 3 | 2 1 0
4 FR ADC2 DR[7:0]
eyt R R R R R R R R
A 0 0 0 0 0 0 0 0
fr 2R ik
JIi Y KRR S, ADC B4 52 5, ADC J#IE 2 e ah
[15:0] | ADCZ DR BARARYE ADC CR[ADCALIGN] 3EHEX 35 =,
bR RFE S ADC 5 RAS T B A 5
23.4.8 ADC3_DR (0x0FDE, 0x0FDF)
ADC3_DRH(0xOFDE)
AL 5 | 14 | 13 | 12 | 1 | 10 9 8
GFR ADC3 DR[15:8]
eyt R R R R R R R R
EAiE 0 0 0 0 0 0 0 0
ADC3_DRL(0xOFDF)
fr 7 6 5 | 4 | 3 | 2 1 0
SR ADC3 DR[7:0]
eyt R R R R R R R R
R A (=N 0 0 0 0 0 0 0 0
fir B ik
JI 7 R AR S ADC #4058 Rl J5,  ADC JlIE 3 Beagh R
[15:0] | ADC3 DR FrHE R ADC CR[ADCALIGN] 33340 3% 77 =X,
VE: il SRR ADC 45 RA ST £ I g
23.4.9 ADC4_DR (0xOFEO, 0xOFE1)
ADC4 DRH(0xOFEO)
At 15 | 14 | 13 | 12 | 11 | 10 9 8
SRR ADC4 DR[15:8]
Byt R R R R R R R R
LR AN 0 0 0 0 0 0 0 0
ADC4 DRL(0xOFE1)
AL 7 6 5 | 4 | 3 | 2 1 0
A FK ADC4 DR[7:0]
Byt R R R R R R R R
=X DA 0 0 0 0 0 0 0 0
AL B ik
JIi 7 R AE AR ADC B4 5e Rl J5, ADC JlITE 4 F sl R
[15:0] | ADCA DR FHEARYE ADC CR[ADCALTGN] 38 X6} 55 77 =4
VE: il KRR ADC 25 RA ST B I g
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23.4.10 ADC5_DR (0x0FE2, 0xOFE3)

ADC5_DRH(0xOFE2)
fr 5 | 14 | 13 | 12 | 1 | 10 9 8
ZFR ADC5 DR[15:8]
B ¥y R R R R R R R R
LR A[:] 0 0 0 0 0 0 0 0
ADC5_DRL(0xOFE3)
A 7 6 5 4 | 3 | 2 1 0
ZFR ADC5 DR[7:0]
eyt R R R R R R R R
R A (=N 0 0 0 0 0 0 0 0
fr B iR
JIL R AR S ADC #4058 Rk J5,  ADC Gl TE 5 B4l R
[15:0] | ADC5 DR HHRARHE ADC CR[ADCALTGN] IEHEX 355 =,
VE: il SRR ADC 45 RA ST £ I A7 ds
23.4.11 ADC6_DR (0x0FE4, 0xOFE5)
ADC6_DRH(0xOFE4)
At 5 | 1 | 13 | 12 | 1 | 10 9 8
R ADC6 DR[15:8]
Byt R R R R R R R R
R[N 0 0 0 0 0 0 0 0
ADC6_DRL(0xOFES5)
AL 7 6 5 | 4 | 3 | 2 1 0
2 ADC6 DR[7:0]
Exyit R R R R R R R R
EAiE 0 0 0 0 0 0 0 0
fir B ik
IR AR AR 2 ADC 52 pl J5, ADC JHIE 6 sk
[15:0] | ADC6 DR FHEARYE ADC CR[ADCALIGN] 388X} 55 77 =4
VE: il SRR ADC 25 RA ST B I A ds
23.4.12 ADC7_DR (0x0FE®6, 0x0FE7)
ADC7_DRH(0xOFE6)
A 5 | 14 | 13 | 12 | 1 | 10 9 8
LR ADC7 DR[15:8]
eyt R R R R R R R R
=X DA 0 0 0 0 0 0 0 0
ADC7_DRL(0xOFET)
pr 7 6 5 | 4 | 3 | 2 1 0
LR ADC7 DR[7:0]
Byt R R R R R R R R
EAE 0 0 0 0 0 0 0 0
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L B ik
JIi P KRR S, ADC B4 52 5, ADC JBIE 7 F st R
BARARYE ADC CR[ADCALIGN] 3EHEX 35 =,

[15:0] | ADC7 DR
e lRCREERRE L ADC R A S E T R M A RS
23.4.13 ADC8_DR (0x0FES8, 0xO0FE9)

ADC8_DRH(0xOFES)

L 5 | 14 | 13 | 12 | 1 | 10 9 8
4 FR ADC8 DR[15:8]
B ¥y R R R R R R R R
EAiE 0 0 0 0 0 0 0 0
ADC8_DRL(0xOFE9)
fr 7 6 5 | 4 | 3 | 2 1 0
SR ADC8 DR[7:0]
eyt R R R R R R R R
R A (=N 0 0 0 0 0 0 0 0
fir B ik
JIBUFF AR AE ADC 36452 i J5, ADC JlIE 8 &b
[15:0] | ADCS DR HHRARIE ADC CR[ADCALTGN] IEHX 355 =,
VE: il SRR ADC 45 RA ST B I A7 ds

23.4.14 ADC9_DR (0xOFEA, 0xOFEB)

ADC9 DRH(0xOFEA)
fir 15 | 14 | 13 | 12 | 11 | 10 9 8
4R ADC9 DR[15:8]
HA R R R R R R R R
XA 0 0 0 0 0 0 0 0
ADC9 DRL(0xOFEB)
AL 7 6 5 | 4 | 3 | 2 1 0
HHR ADC9 _DR[7:0]
St R R R R R R R R
=EDAEN 0 0 0 0 0 0 0 0
A B iR
7 RAFEARE A ADC F 4 5E RS, ADC JEIE 9 o sh
[15:0] | ADCO DR R4 ADC CRADCALIGN] 3E %) 5% 77 24,
T R REEAR S0 ADC 45 A 2 50 3 & A A7 A

23.4.15 ADC10_DR (0x0FEC, 0x0FED)

ADC10_DRH(0xOFEC)

A 15 | 14 | 13 [ 12 | 1 | 10 9 8
ZFR ADC10 DR[15:8]

A R R R R R R R R

SAH 0 0 0 0 0 0 0 0
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ADC10 DRL(0xOFED)
L 7 6 5 | 4 | 3 2 1 0
4 FR ADC10 DR[7:0]
eyt R R R R R R R R
A 0 0 0 0 0 0 0 0
L 2R ik
JIL 7 RAE AL ADC B4 58 Rl f, ADC 3@ TE 10 et R
[15:0] | ADC10 DR HARARYE ADC CR[ADCALTGN] IEHEX] 355 =,
iR RFERE S ADC 45 A ST B w746
23.4.16 ADC11_DR (0xOFEE, 0x0FEF)
ADC11 DRH(0xOFEE)
AL 5 | 14 | 13 [ 12 | 11 | 10 9 8
GFR ADC11 DR[15:8]
eyt R R R R R R R
EAiE 0 0 0 0 0 0 0 0
ADC11 DRL(0xOFEF)
fr 7 6 5 | 4 | 3 | 2 1 0
SR ADC11 DR[7:0]
eyt R R R R R R R R
R A (=N 0 0 0 0 0 0 0 0
fir B ik
P RAE AR S ADC B4 5 i J5, ADC JHIE 11 fess |
[15:0] | ADCIL DR HARARHE ADC CR[ADCALTGN] JEHEXT 355 =,
VE: ik RIS ADC 45 RA S S A4
23.4.17 ADC12_DR (0x0FF0, 0xOFF1)
ADC12 DRH(0xOFF0)
At 5 | 14 | 13 | 12 | 11 | 10 9 8
SRR ADC12 DR[15:8]
Byt R R R R R R R
LR AN 0 0 0 0 0 0 0 0
ADC12_DRL(OxOFF1)
AL 7 6 5 | 4 | 3 | 2 1 0
A FK ADC12 DR[7:0]
Byt R R R R R R R R
=X DA 0 0 0 0 0 0 0 0
AL B ik
I KA AR X, ADC #5452 5, ADC @B 12 Fffe st )
[15:0] | ADCI2 DR FHERRYE ADC CR[ADCALIGN] 338 %} 5% 77 20
TE: il SRR ADC 45 A2 06 3 &8t Z A7 o
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23.4.18 ADC13_DR (0x0FF2, 0xOFF3)

ADC13_DRH(0xOFF2)
AL 5 | 1 | 13 12 | 1 | 10 9 8
2R ADC13 DR[15:8]
Byt R R R R R R R
LR A[:] 0 0 0 0 0 0 0 0
ADC13 DRL(0xOFF3)
A 7 6 5 4 | 3 [ 2 1 0
2R ADC13 DR[7:0]
eyt R R R R R R R R
R A (=N 0 0 0 0 0 0 0 0
fr ZHR iR
P RAE AR S ADC B4 5e B J5 ., ADC J#IE 13 st )
[15:0] | ADCI3 DR BARFIHE ADC_CR[ADCALIGN] 3% X} 5% 77 =X
VE: il SRR ADC 45 RAS T S L 72
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24 DAC

24.1 DAC @7

OO N EBEERK 3 /1> DAC fiidlt, Horh DACO Jy 9 i ifsifeitids, DACT Jy 6 [ Eibide sy, DAC2
N 8 (AR as .

24.2 DACO INgEtEE]

VREF

[6]
(6]

—O
P2_AN
P2_OE

DACO_1EN —p

O
>
S
e

9
DACODAT[8:0] — >

—1{X] P2.6/DAOIC3M

C3pP
C30

VREFEN

DACOOUT

DACMOD ————>

—
<

VHALF —O

24-1 DACO IhREHE]

ik 24-1 iR, DACO 4t 9 A7 807 Budl e Bl i Rk 2 CMP3 (1 fui N, I TRt
TORY, R AT TG B AL 2 P2.6 51
71: DACO #ith G HIIRANRE /1, RARHAMEFE, o MR FERIE G, 7 Fs b v s
{1 F DACO R s R
1. F® P2 AN[6]=1. P2_OE[6]=1, DACO %% P2.6 5|
2. it ® VREF_VHALF_CR[VREFEN] = 1. DAC_CR[DACO_1EN] = 1, DACO fii/l] VREF {£%
B
3. Hy H RV E B DAC_CR[DACMOD] %€ . DAC_CR[DACMOD] = 0 i A4 i [E iy %k,
iyt LR T 0 ~ VREF. DAC_CR[DACMOD] = 1 5 Ayt b Ry A, i Y Fi T Y
N VHALF ~ VREF. A[EHE T4t HH 5 DACODAT X & W& 24-1 s

% 24-1 ANHEECE T DACO [ EHH

_ DAC Hith L& DAC it P
PR (DAC_CR[DACMOD] = 0) (DAC_CRIDACMOD] = 1)
0x000 0 VHALF
0x100 VREF/2 (VREF - VHALF)/2 + VHALF
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: DAC i th F /& DAC fiyHi /&
DACODAT[S: 0] (DAC_CR[DACMOD] = 0) (DAC_CR[DACMOD] = 1)
0x1FF VREF*511/512 (VREF - VHALF)*511/512 + VHALF
24.3 DAC1 TIGEEE

VREF X

Zuw

Q e

NlNI

[alga

DACO_1EN —»|

6
DACIDAT[5:0] —= >

O
>
O
|_\

VREFEN

_DAC10UT

va!

—X] P2.3IDAL/C4P

DACMOD —»

4
C40
C4aM

] 24-2 DAC1 JReHER]

-

VHALF —O

i 24-2 fitzr, DACA % 6 AT B Fe i Jotidtl i R ik 2 LU A 4 IR IR i A T2 0 R
mIIRE, [FI ARG E S A P2.3 5] .
7:: DACT fth o sk shae 71, A A
He
ffiF DAC [ R B R

AU, AN FIERAVE A, /5 IS TR0 R f s A

1. FBlE P2 _AN[3]=1. P2 _OE[3]=1, DAC1 #iiZE P2.3 5| i

2. DACH {i/f] VREF {Z%Hi)E, fi# VREF_VHALF_CR[VREFEN] = 1. DAC_CR[DACO_1EN]
=1 {fifit DAC1;

3. i EETEE B DAC_CR[DACMOD]#%E. DAC_CR[DACMOD] = 0 I g4 e R =, %

iR 0 ~ VREF, DAC_CR[DACMOD] = 1 i g2k B FRA A, %t oL R 5 Bl VHALF
~VREF. AFAACE T DACT A% H B a0k 24-2 Fiis.

% 24-2 ANHEECE T DACT [ B H

DAC %iti A & DAC fii B &
R3] (DAC_CR[DACMOD] = 0) (DAC_CR[DACMOD] = 1)
0x00 0 VHALF
0x20 VREF/2 (VREF - VHALF)/2 + VHALF
0x3F VREF*63/64 (VREF - VHALF)*63/64 + VHALF
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24.4 DAC2 IJH¢IEE
VDD5 T
e
T 23

DAC2EN ——

DAC2DATI[7:0] ﬁBL» DAC 2

ve!

—X] P1.5/DA2/C5M

CsP w
C50
< '

] 24-3 DAC2 JjfeHE R

_DAC20UT

e 24-3 firzr, DAC2 4% 8 ST Bl et Aottt v ik 2 LU A 5 IR RS A\ i F T2 R
WIIEE, [FIR AL E A P15 5.
7E: DAC2 %t JCHimtskahse 71, NEemr B sid, R FAERLIE G, 75 P momR b v 4
ffi F DAC2 ) LR s
1. FBlE P1_AN[G]=1. P1_OE[5]=1, DAC2 #ii % P1.5/DA2 5] i,
2. DAC21#i/f] VREF &% /L, Ki® VREF_VHALF_CR[VREFEN]=1. DAC_CR[DAC2EN]=1
ffifit DAC2.

7% 24-3 AN[FAIBCE N DAC2 [ H 4 HY

DAC2DAT[7:0] DAC %y Hi B8 s
0x00 0
0x80 VREF/2
0xFF VREF#255/256

24.5 DAC 7=

24.5.1 DAC_CR (0x4035)

fir 7 6 5 | 4 | 3 | 2 1 0
2K DACO 1EN DACMOD ADC_SCYCH[3:0] DAC2EN RSV
Byt R/W R/W R/W R/W R/W R/W R/W -
RA N 0 0 0 0 1 1 0 -
AL B ik

DACO. DACI {igg
(7] DACO 1EN 0: Affige

1: ffigE

DAC FE ik &
6 DACMOD .
6] 0: 4 FbL A R
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1o 2o e A
[5:2] | ADC SCYCH[3:0] | . ADC &35 DAC CR (0x4035) 58
DAC2 {#

(1] DAC2EN 0: IEgE
1: ffgE

[0] RSV RE
24.5.2 DACO_DR (0x404B)

A 7 | e | 5 | 4 | 3 | 2 | 1 | o
2R DACODAT[8:1]

i R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0
fir B ik

[7:0] |DACODAT[8:1]| DACO =5 8 A E s A\

24.5.3 DAC1_DR (0x404A)

Az 7 6 5 | 4 | 3 | 2 | 1 | o
42 F5 DACO DR 0 RSV DAC1DAT

B R/W - R/W R/W R/W R/W R/W R/W
=EDA:] 0 - 0 0 0 0 0 0
Az £ iR

[7] DACO_DR_0 | DACO # fill % 55 i A B4k i N

(6] RSV RE

[5:0] DACIDAT | DACI %128 6 {7 ¥tdha s A\

24.5.4 DAC2_DR (0x4049)

AL 7 | e | s | 4 | 3 | 2 | 1 | o
4R DAC2DAT

A R/W R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0
A £ i iR

[7:0] DAC2DAT | DAC2 4%l %% 8 £ £ N\
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25 DMA

25.1 DMA IJgE5iiAB

DMAO CRO || DMAL CRO
[DMACFG] [DMACFG] ENDIAN'| DMALE
UART to XRAM request i
- \ 4
XRAM to UART request > DMAO LEN | DMAO BA | Channel 0
— —
I*C to XRAM request > DMAEN DMABUSY DMATF
DMA
XRAM to I%C request ENGINE
P
DMA1 LEN | DMA1 BA | Channel 1
SPI to XRAM request
— —
XRAM to SPI request DMAEN DMABUSY DMATF

25-1 DMA I fEHE K]

DMA FE L & — AN XUBEIE K DMA $E#18s, B3 T4ME(SPL. UART. IPC)5 XRAM X 8] H
BEBEAL (AN AT LLEEEL IRAM ). A£%nd 2t DMA X XRAM H5 s EAT-HE CPU % XRAM
IEH S HAE . ALK XRAM v Al (PR aa ik vl v B, SRS S R b ) 2 AL A =0 15

B, SCRIERE .
J5 5 DMA HI#RAEERE N -

1. BCEIHEREME, FHRYE T KiES DMAX_CRO[DMACFG] & DMA $4 4 N H i ;

2. %'E DMA Tk fife.
#1 DMAx_CRO[DMABSY] =1, f5) DMA;

3. HltLisere)s, ks AL DMAX_CRODMAIFTERE 1, #A-R[HE 0

4. 5 DMAx_CRO[DMABSY] =1, Elw] /535 DMA.

25.2 DMA 51738

25.2.1 DMAO_CRO (0x403A)

FERRT LA B AR SHC AT XRAM 2gstbhl, $8f5S5 DMAXx_CRO[DMAEN]

AL 7 6 5 | 4 | 3 2 1 0
4k DVAEN | DMABSY DMACFG DVAIE | ENDIAN | DMAIF
KA R/W R/W1 R/W R/W R/W R/W R/W R/W

L ADAL! 0 0 0 0 0 0 0 0
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VA

AR

Ejipa

(7]

DMAEN

DMA JBiE 0 {HfE
0: ANMfige
1: f#gg

(6]

DMABSY

DMA JHIE 0 fIRZS/ J5 3l
B

0: JHIE 0 =W

1: @iE 0 [EfE LR
5.
0: LEX

1: JAZhEE 0 FF otk

[5:3]

DMACFG

DMA J#iE 0 #5555 [ ig AL
000: M UARTL ] XRAM

001: M XRAM %] UART1

010: M TI°C F] XRAM

011: M XRAM F| T°C

100: M SPT %I XRAM

101: M XRAM % SPT

110: M UART2 %] XRAM

111: M XRAM %[ UART2

T HIEIE 0 TR AT A

(2]

DMAIE

DMA B { e
0: Afige
1: ffige

(1]

ENDIAN

DMA AL
0: Wil El k%
12 AR AT e BRI B R i%

e SR E A XS 16 AR, 8 ArAE LT AL By 0; 4IfiE 0 B
1ATOIRZS I AN 32

(0]

DMAIF

DMA JEIHE 0 140 Wr 35 b &AL
B

0: RERAEFWHL

1 RAH W

5.

0: i§0

e e sl X

25.2.2 DMA1_CRO

(0x403B)

fir

7

6 | 5 | 4 | 3 | 2 | 1 | o

TR

DMAEN

DMABSY

DMACFG

DBGSW

DBGEN

DMAIF

KA

R/W

R/W1

R/W

R/W

R/W

R/W

R/W

R/W

A E

0

0

0

L

£

HiR

(7]

DMAEN

DMA J#iE 1 {5

0: AfERE
1: fige
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(6]

DMABSY

DMA #IE 1 TR/ 3
E:

0: HIE 1 =N

1: 8 1 IEfEA 5

5.

0: =X

1: JEEIE | ik

[5:3]

DMACFG

DMA JEIE 1 #M& 5751713 % 000: M UART1 | XRAM
001: M XRAM F|] UART1

010: M I°C 2 XRAM

011: M XRAM F] I°C

100: M SPT | XRAM

101: M XRAM %] SPI

110: M UART2 %] XRAM

111: M XRAM %I UART2

T EIE 1A AN SR

(2]

DBGSW

Debug L x45 ) X 456 ¢
0: Debug X% XSFR(F Hitthhk =5[] : 0x4020 ~ 0x40FF)
1: Debug X%+ XRAM(F: H HhhEZ=[H] . 0x0000 ~ 0x0317)

[1]

DBGEN

Debug = fE

24 DMA1 CRO[DMACFG]CE 9 101, DMA1 CRO[DBGEN] =1 B}, DMA ¥4t A\ Debug
i, LIRS SPT, DMA [ 2044 DMAL CRO[DBGSW] 38 52 [X 45, PN [ AH 5 B4 @
i MOST Jik 2=, DMA1 BA/DMA1 LEN F 48 5 [X 35k P9 AH < EdE i 4 bk A0
0: AM#igE

1: fifige

VE: 3 Debug #S, DMA iEiE 1 b7 3 5h ¢ 14

(0]

DMAIF

DMA JEIE 1 Wr S Ebr &AL
B

0: AKRAF Wl

L RA B

5.

0: 750

L PrA b

25.2.3 DMAO_LEN (0x403C)

AL

7

| 6 5 | 4 | 3 | 2 | 1 | o

K

RSV

DMAO_LEN

KA

R/W

R/W

R/W

R/W

R/W

R/W

EEDA N

0

0

fir

AR

iR

[7:6]

RSV

frRe

[5:0]

DMAO_LEN

DMA JEIE 0 & 4K R &

B2: DMA EIE 0 H A& RN 715 2 28 L 49 (0 R i 1 54719)

5. DMA HIE 0 XRAM HcH AL K

e M3EIE 0 MORASRASAT 2048 . 24 DMAO_CRO[ENDIAN] = 1(fl7 45 Je ik
RIKYE, HEFE DMAO_LEN & N7 5.
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25.2.4 DMAO_BA (0x403E, 0x403F)

DMAO_BAH(0x403E)
i 15 | 14 | 13 | 12 1n | 10 | 9 | 8
2. H RSV DMAO_BA[11:8]
KA - - - - R/W R/W R/W R/W
SAME - - 0 0 0 0
DMAO_BAL(0x403F)
AL 7 | e | 5 | 4 | 3 [ 2 | 1 | o
2K DMAO_BA[7:0]
KM R/W R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0
A AR Hik
[15:12] RSV R
DMA JE#IE 0 F&H s i ah bk v e
DMA i 0 XRAM 5 Huuhk
[11:0] | DMAO BA IS 0 ARSI AT AR
T GEIE O AR XRAM bk 73 8] X 38 : DMAO_BA[11:0] ~ (DMAO_BA[11:0]
+ DMAO_LEN[5:0])

25.2.5 DMA1_LEN (0x403D)

AL 7T | 6 5 | 4 | 3 | 2 | 1 | o
2R RSV DMA1 LEN
Byt - - R/W R/W R/W R/W R/W R/W
=X DA - - 0 0 0 0 0 0
A B ik
[7:6] RSV R
DMA JHE 1 fEH A K ERE
B2: DMAJEIE 1 HEMER 7258 U730 RaE 1 779)
[5:0] | DVAL LEN . DMA JEIE 1 XRAM ALK B
e 4EEIE 1 TR A AT AE . 24 DMAO_CRO[ENDTAN] = 1(fik 75 e Bk ek
RIK)F, HEFE DMAL LEN & B @ H.

25.2.6 DMA1_BA (0x4040, 0x4041)

DMA1_BAH(0x4040)

fir

15 |

14 | 13 |

12 1mn | 10 | 9 [ 8
R RSV DMA1 BA[11:8]
A - - - - R/W R/W R/W R/W
LR A (=N - - - - 0 0 0 0
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DMA1 BAL(0x4041)
A 7 6 | 5 | 4 | 3 2 1 | o
L DMAL BA[7:0]
ey R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0
L B kTt
[15:12] RSV FREH
DMA JEIE 1 5 dE e in bk il B
DMA 338 1 XRAM 4G HbhE
[11:0] | DMAL BA IEE AR AR AR

T IEIE 1 AR ) XRAM Hiuhik#R 8] X 3809 DMAT BA[11:0] ~ (DMAL BA[11:0] +

DMAL_LEN[5:0])

¥ Y DMA JEIESMEIERA PC B (BFEM 12C 2] XRAM. M XRAM | I2C), I°C @il START +
Address il MCU Bk . 12C ML, %3] STOP, KL 12C_SR[I2CSTP]=0 LAKER I1°C
rhikr, JEEWTEZ) DMA fE5H.
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26 VREF

26.1 VREF {&RAYGIE(EiH AP

}

LO Lo
Z LW
<0
[alga
VREFEN——
VBG O i %] P3.5/VREF
3/4/4 5V DD5

VREFVSEL[1:0] —>

26-1 VREF Bk N 4 Hi it 1]

VREF #Hed N i & 26-1 Fin. VREF 25 i R A ki, 45 ADC Fi1 DAC fEHui

BENFE S EME R R . VBG S HHS T R A F
i & VREF_VHALF_CR[VREFEN] = 1, f{fifit VREF. VREF_VHALF_CR[VREFVSEL]i&:4tH

B . fic® P3_AN[5]=1 H P3_OE[5] = 1 %! VREF Hi £ % P3.5.
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26.2 VREF 1788

26.2.1 VREF_VHALF_CR (0x404F)

L T | s 5 4 3 2 | 1 0
2R VREFVSEL RSV VREFEN RSV VHALFSEL VHALFEN
et R/W R/W - R/W - R/W R/W R/W

=X DA 0 0 - 0 - 1 1 0

(A B iR

VREF ek tH 2% i e 18 4%
00: 4.5V

[7:6] | VREFVSEL | 01: VDD5
10: 3V
11: 4V

(5] RSV {584
VREF H He i g

4] VREFEN 0: AMfdifit. ¥WHE P3 AN[5] =1, AMBESH LM P3.5 A
1: {fife. W P3 AN[5] =1, N#B VREF Z%i%H % P3.5 5. 5| 4hE
1uF ~ 4. TuF 42 i VREF e 1% .

[3] RSV TR
VHALF A L 3% (VREF 2240)
00:1/8

[2:1] VHALFSEL | 01:1/4
10:25/64
11:1/2(ERNH)
VHALF {#f¢

(0] VHALFEN | 0: Affife
1: ffige

V4.0 319 www.fortiortech.com




Fortior Tech

P BBER FU6815 65 64

27 VHALF

27.1 VHALF {&RASIE(EiS AP

VREF

<—VHALFEN

\/REF/2
P3.2/VHALF

27-1 VHALF R N Hi it

VHALF 8 N i 1 in &l 27-1 Fom. VHALF BITE R A S HHE, HB R 2 57
VREF_VHALF_CR[VHALFSEL]#%fil, 43%I5 00: VREF/8. 01: VREF/4. 10: VREF*25/64. 11:
VREF/2(ZRIMHE).

it 8 VREF_VHALF_CR[VHALFEN] = 1, {#ift VHALF, Jf¥ 41 E P3.2, 5IHI4ME 1uF B

3

27.2 VHALF 1788

VHALF %17 %8%% VREF_VHALF_CR (0x404F).
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28 1B

28.1 izh¥@E 7

A BRZER 4 N EE L IEEHBORRE, 28 AMPO. AMP1. AMP2, AMP3. &Mzt
PRST A Re v, )] TC E A A G R 2 K RS .

AMPXEN

AxP DJ—+

AMPxO

AxM [ X}———

28-1 I H OB HUR B ]
28.2 iEHHEFiRER
28.2.1 BBEEHBRIFISII(AMPO)

AMPO 5 BN PGA Z 0 i AR PGA il A 3 Fl TR,

28.2.1.1 AMPO EFiBt&Ez(

AMPOEN

AMPO_GAIN = 000

P3.UAOP [—o -
—— ] P2.7/A00
P3.0/AOM [J— —

K 28-2 BRLL HILIZ T AMPO

R}28 FL AL I8 TR0 B N B HE R I s 1 an 1] 28-2 B . it @ AMP_CRO[AMPOEN] = 1, f# &g
AMPO, TEAF E B A DGR =AM 11 P2.7. P3.0 Fl P3.1 AiRHC B N AUE S
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28.2.1.2 AMPO PGA ERANET

Z  AMPO_GAIN
O 001->2X
> 010->4X
< 011->8X
v, 1kQ P3.L/AOP “ 100->16X
—AM +
XVout
v, 1kQ P3.0/AOM 52 71A00
2 .
— AN

4] 28-3 AMPO T{E{E PGA ZE 73 A

WP 28-3 iz,  AMPO [ T4 A\ i A 67 56 A\ i £E /15 L2 70 3ol FR R — S 1kQ I FIBH.. - {87 AMPO
PGA Z 43 N0, J83d AMP_CR1[AMPO_GAINJBEE UK %, it E AMP_CRO[AMPOEN] = 1,
filfifie AMPO. 2kt S5\ 2 [ 126 254 Vout = VHALF + (V1 - V2)*AMPO_GAIN.

28.2.1.3 AMPO PGA Rt NS

AMPOM_GND=1

1kQ P3.1/A0P

-+ L
AMPOEN

A AAA—DE——
Vout
P3.0/A0M P2 %OO
el 1 '

K] 28-4 AMPO T/ETE PGA ik A

Il 28-4 fix, AMPO [IES NS 7E SN FLEK H B — A 1kQ B HIBE, S IR TE MCU 4 iz
Mo i AMPO PGA i i A B R, 83t AMP_CR1[AMPO_GAIN] 52 UK £ %, Fid &
AMP_CRO[AMPOEN] = 1, {#i&E AMPO. izt SN2 Ao RN

AMP_CR1[AMPO_GAIN]# & 2 £ Vout = 7/6 * VHALF + 7/3 * V1

AMP_CR1[AMPO_GAIN]# 5 4 {1 Vout = 6/5 * VHALF + 24/5 * V1

V4.0 322 www.fortiortech.com



Fortior Tech

P BBER FU6815 65 64

AMP_CR1[AMPO_GAIN]i% € 8 fi5hf Vout = 11/9 * VHALF + 88/9 * V1
AMP_CR1[AMPO_GAIN]i% € 16 it Vout = 21/17 * VHALF + 336/17 * V1

28.2.2 tHEBRIEA(AMP1/AMP2)

28.2.2.1 AMP1 EiEt&Ez(

AMP1EN

PL6/AIP X—
X P2.0/A10
PL7/AIM X}— —

il 28-5 AMP1 %t N tH A =< 1

A LI 32 e N B R oE I F s 1 B P 28-5 . Bt & AMP_CRO[AMPAEN] = 1, {##EAH EifRia
WAMP1, FEARISAI BRI =AM P1.6. P1.7 f1 P2.0 &3k B M= S, ¥ 8 P1_AN[7:6]
=11, P2_AN[0] = 1.

28.2.2.2 AMP2 EiEiRz

AMP2EN

P2.UAP — -
———X] P2.3IA20
P2.2IA2M D —

&l 28-6 AMP2 % N HiAH 5% i 11

A FEL A AZ T N HH it 5 [ ) G0 1] 28-6 BT . it ® CMP_CRO[AMP2EN] = 1, {# e HLii
ZH AMP2, Tl A B = A0 1T P24, P22 fl P23 A& B sl S, B8
P2 _AN[3:1] = 111.
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28.2.2.3 AMP1 PGA E4S A ER

£ AMP_PH_GAIN

o 001> 2X

> 010> 4X

P1.6/A1P 011> 8X

v1 1kQ i 100> 16X

i + VOUT

Vo 1kq PLT/AIM >

W < - P2.0/A10

4] 28-7 AMP1 TAE{E PGA ZE 73 A

e 28-7 Fraw, AMP1 (1 T4\ gy A 67U N i 76 4130 L 2% 43 il B B — S 1kQ I HLRE. (A
AMP1 PGA 2 7y % A B b, i i AMP_CR1[AMP_PH_GAINJ% & i K 15 %0, B &
AMP_CRO[AMP1EN] = 1, ffifit AMP1. ZHUtHIHE SN Z K RA: Vout = VHALF + (Vi -
V2)*AMP_PH_GAIN.

28.2.2.4 AMP2 PGA E4S A ER

S AMP_PH_GAIN
o 001> 2X
= 010> 4X
011> 8X
v1 1kq P2.1/A2P 100>16X

<
VOUT
V2 %{% Pzé/AZM - P2.3/A20

28-8 AMP2 TAE7E PGA Z 4 i N

U 28-8 Fiizw, AMP2 [ E S A b AU A\ S 75 M8 FLE 20 BRI — AN 1kQ TR . {5 AMP2
PGA Z /i NN, ik AMP_CR1[AMP_PH_GAINJ#EBURfEEL, Bl AMP_CRO[AMP2EN] =
1, {68 AMP2, &isis it SN Z B9 &N : Vout = VHALF + (V4 - V2)*AMP_PH_GAIN.
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28.2.2.5 AMP1 PGA ERiEtsa NS

Z
LLl
a
AMP12M_GND=1 =
<
1kQ P1.6/A1P
Vl A A A Zi 4‘»
Vout
PL.7/A1M P2 (%\10
— -

&l 28-9 AMP1 A1t PGA Humhi AN

Nl 28-9 Frax, AMPA IR IEf A 7E /MR HLES HR I — AN 1kQ [ HLBH, S A/E MCU A %
o M AMP1 PGA Hilmi AU, 83l AMP_CRI[AMP_PH_GAIN]# & iR 5%, fid &
AMP_CRO [AMP12M_GND] = 1, F& AMP_CRO[AMP1EN] = 1, {#ifit AMP1. izt SHA
Z IR RN

AMP_CR1[AMP_PH_GAIN]¥ € 2 fi5i Vout = 7/6 * VHALF + 7/3 * V1

AMP_CR1[AMP_PH_GAINJ¥X i€ 4 £ Vout = 6/5 * VHALF + 24/5 * V1

AMP_CR1[AMP_PH_GAIN]i% & 8 5 Vout = 11/9 * VHALF + 88/9 * V1

AMP_CR1[AMP_PH_GAIN]#% & 16 fif Vout = 21/17 * VHALF + 336/17 * V1

28.2.2.6 AMP2 PGA Rt NS

Z
L
a
AMP12M_GND=1 =
<
1kQ P2.1/A2P
Vl A A A Zi +
Vout
P2.2/A2M P2 3%20
— K — -

& 28-10 AMP2 TAf:4E PGA Hu i A5 3

Wik 28-10 Fiiz, AMP2 (1) IE4 A i 75 40 HL B R B — A 1kQ 1P, f i A 7E MCU P4 4
. HF] AMP2 PGA M AR, JBit AMP_CR1[AMP_PH_GAINJi% & Ok 5%, B E
AMP_CRO [AMP12M_GND] = 1, fit AMP_CRO[AMP2EN] = 1, {fifit AMP2. iZJitftsitt SHiA
Z AR FRN:
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AMP_CR1[AMP_PH_GAINJ#%E 2 {5} Vout = 7/6 * VHALF + 7/3 * V1
AMP_CR1[AMP_PH_GAIN]J¥5E 4 fiiF Vout = 6/5 * VHALF + 24/5 * /1
AMP_CR1[AMP_PH_GAIN]#E 8 fi;if Vout = 11/9 * VHALF + 88/9 * V1
AMP_CR1[AMP_PH_GAIN]#5& 16 I Vout = 21/17 * VHALF + 336/17 * V1

28.2.3 iBHY AMP3

AMP3 A IEME . PGA Z /- MBS PGA i A 3 Fh TAER .

28.2.3.1 AMP3 FiBt&Ez{

AMP3_GAIN=000

AMP3EN

P1.5/A3P DJ—o -
P1.3/A30

P1L4/ASM D<— —

28-11 AMP3 iy A% Hi AH S i 1]

AMP3 [ty N4 H G R ) 1 28-11 s Bt & AMP_CRO[AMP3EN] =1, {#i§E AMP3,
B SR A SRR = AN 0 P1.5. P1.4 A1 P1.3 &R E ABHME S, & E P1_AN[5:4] =
11, P1_AN[HBMOD] =1 H. P1_OE[3]=1.

28.2.3.2 AMP3 PGA E42 N ER

= AMP3_GAIN

& 001> 2X

?E 010- 4X

011-> 8X

vi 1ko PLS/A3P “ 100->16X

AW -
VOUT

ko PLAAIM X

va 1k - P1.3/A30

K 28-12 AMP3 TAETE PGA % i A =
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Wikl 28-12 fifrzx, AMP3 I IE 4 N\ i A7 0 N\ iy 28 A0S FRLES 23 ) ER B — A 1kQ I FLRH . 3
AMP3 PGA % 4y 1 N K5 3 i, 3@ i& AMP_CR2[AMP3_GAINJi% & i K 1% %, i &
AMP_CRO[AMP3EN] = 1, {#if¢ AMP3. iz itk 5% 2 816 £ 4: Vout = VHALF + (V1 -
V2)*AMP3_GAIN.

28.2.3.3 AMP3 PGA Rt NS

AMP3M_GND=1

‘ +L
AMP3EN

P1.5/A3P
1kQ
V31 W—F
VOUT
P1.4/A3M E
E P1.3/A30

&l 28-13 AMP3 A1 PGA 5k AN

Nl 28-13 fizR, AMP3 [FIIES N\ 7E SN FL R E B — A 1kQ A L BE, Fim i ATE MCU P4 ¥4
Moo A AMP3 PGA i i A A U, 3T AMP_CR2[AMP3_GAIN] & i k%5 %, fic B
AMP_CRO[AMP3EN] = 1, {#ifE AMP3. izt SN2 Ao RN
AMP_CR2[AMP3_GAIN]# & 2 5 Vout = 7/6 * VHALF + 7/3 * V1
AMP_CR2[AMP3_GAIN]# & 4 %It} Vout = 6/5 * VHALF + 24/5 * V/1
AMP_CR2[AMP3_GAIN]i% € 8 f&if Vout = 11/9 * VHALF + 88/9 * V1
AMP_CR2[AMP3_GAINJ# & 16 £ Vout = 21/17 * VHALF + 336/17 * V1

28.3 B H TR

28.3.1 AMP_CRO (0x404E)

AL 7 6 5 4 3 2 1 0
2R RSV AMP3M GND | AVP12M GND | AMPOM GND | AMP3EN | AMP2EN | AMPIEN | AMPOEN
B! - R/W R/W R/W R/W R/W R/W R/W
SAE - 0 0 0 0 0 0 0

fir R i34

(7] RSV fRE

AMP3 ff i A\ s GND fi5E, fdiRe S50 v N6 P1. 4 4% GND

(6] AMP3M GND | 0: Affife

1: ffige
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(5]

AMP12M_GND

AMP1&2 %1 N\ 3% GND {RE, (HAE GO N HE P1. 7&P2. 2 4% GND
0: AR
1: ffige

(4]

AMPOM_GND

AMPO i fay N i 4% GND f# g, fHAEJE 0 NER P3. 0 2 GND
0: AMf#gE
1: ffige

[3]

AMP3EN

AMP3 {#ifE
0: AMifigg
1: f#ifE

(2]

AMP2EN

AMP2 ffifg
0: AMEiRE
1: f#ge

[1]

AMP1EN

AMP1 ffifE
0: Afdife
1: f#ifE

(0]

AMPOEN

AMPO fi
0: Afdife
1: ffifE

28.3.2 AMP_CR1 (0x4034)

fir 7 | e | 5 4 3 2 | 1 | o
L FR AMP_PH GAIN RSV AMPO GAIN
eyt R/W R/W R/W - - R/W R/W R/W
SAH 0 0 0 - - 0 0 0
0o ZR ik
[7:5] AMP PH GAIN | AMPI&AMP2IACRAGEL 5 E , WAMP CR1 (0x4034) & 35AMP CR1[AMPO GAIN]i3iHH
[4:3] RSV PR
oy 4 N L B
000: JEOKAEHH A5 F i IC &
001: 2 1%
010: 4 1%
011: 8 1%
. 100: 16 f%
[2:0] AMPO GAIN 101+ {RE
110: 158
111: 158
E NECREECNRIREBOR, 2% K Z 800, fit fLE N VHALF,
WMEHAMAE, FEAMPO GAIN = 000, 1% FH4M3 AL B HORREE.

28.3.3 AMP_CR2 (0x4046)

DA 7 | e [ 5 | 4 3 2 [ 1 ] o
2 RSV AMP3_GAIN
K - - - - - R/W R/W R/W
SAME - - - - - 0 0 0
A £ Ei:3)
[7:3] RSV TR
[2:0] AMP3_GAIN | AMP3FRCAAS I E, WAMP CR1 (Ox4034)ZF5AMP_CR1[AMPO_GAIN] i3
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29 LbikEE
29.1 LbikESR{EiRER

29.1.1 Eb#%kEs CMP3

‘f o
o
e )
S B
35 0
=
P20 [ ; 2
7 3
P2.3 D—‘ L
P27ICP [ | | CMP3OUT
-
P2 AN
PZ_OE[6 :
gy L1
P2.6/C3M | > 5
VREF
DACODAT[B:0] — ot

DACEN
K 29-1 CMP3 ffi N Hi i 1

CMP3 [t Ny thi 3 1 4n ] 29-1 fior . BilE CMP3 HIEER A :

1. MHE P2_AN[6]. P2_OE[6] = 1, ffitbitsds fim(E THMAE P2.6. % HHKIFA NN
DACO %t H R B AN R FEL AN FL TR o 26 9% DACO #itlt, 78 P2.6 M [l AME A (HEE A
{E 100pF, DACO %t — B[] f i i o R RS E )

2. FE CMP_CR1[CMP3MOD], iEFRILIAN WA — L a i A
B it CMP_CR1[CMP3MOD] = 00, CMP3 iy icdeii A,  FoAdci N o 1 A2

BN 29-2 fios
B i CMP_CR1[CMP3MOD] = 01, CMP3 JXU it AR, AR N i 11 %
PN 29-3 s

B [ii® CMP_CR1[CMP3MOD] = 1X, CMP3 A= Lt A,  FLAAS N s 3%
AR 29-4 R
3. FEtE CMP_CRI[CMP3HYS], k#2754 R
4. #it® CMP_CR1[CMP3EN] =1, flifit CMP3.
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CMP3EN

P2.7/C3P/AD4 H

\ +
q CMP3HYS

P2_AN[6]
P2_OE[6] CMP30UT
P2.6/C3M | >——
VREF
DACODAT[8:0] — gii(t:
DACOEN
29-2 HL LB AR H A AR S
(9p]
T =
)
SS a
(OS] @]
S
(9]
P2.0/ADO | > A S
v S
P2.3/AD1 | »—— 5
jf:>PCNP30UT
P2_ANI6]
P2_OE[6] 7
P26/IC3M | »—— 5
VREF CMP3MODJ[1:0] = 01
DACODAT[8:0] —| gig
DACOEN

29-3 XL s AA5E
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CMP3HYS
CMP3EN

P20 [ >

P2.3 D——‘ ]
P2.7C3P[ »——

P2_AN[6]
Pz_OE[fﬂj:}\LH
P2.6/C3M | ——— =

VREF

CMP3MODIL:0]

CMP30UT

9Bit

DACODAT[B0] —

DACOEN

29-4 = AL AR i AR
29.1.1.1 IiFERA

IR E S AR, E 50K DRV_OUTIMOEL 0, fiti2asm fE, (SikmpLiush,
O AIHNL. FlE EVT_FILTIMOEMD] =01, f#fsdF iy shbe, it Be st | s,
[ P2 A AR kg SR . B E EVT_FILT[MOEMD] =00, i A&Ezshxkmtmt, Eardad
RS WG K

AR FEAATECE EVT_FILT[MOEMDIA ¥y 00. EVT_FILT[INTO_MOE_EN] = 1 &+
CMP3 Hilali AN I INTO 724, Fi'® EVT_FILT[INTO_MOE_EN] = 1, Ft® TCON[ITO}E &4
AT INTO f¥ R il &9, AN T INTO FRAS i ARy (5 5, BRI ARy A W ZhEE R 7 INTO.
i & EVT_FILT[INTO_MOE_EN] = 0, fii & CMP_CRO[CMP3IM] = 11, I Hifty =5 1 CMP3 1)
EFR A, AP Rl CMP3 R, AT EHm R RAERAT, BRE
CMP_CR1[CMP3MOD Ny =t 4 N, AT —AH it I i, CMP3 o= A i R 415
Ty BR= WP R R AL, BCE CMP_CR1[CMP3MOD] A # L g N, BEER R
H1 CMP3 = A i it (415 5

MR NS S AT ECE EVT_FILT[EFDIVIEfElEni thek, @idFiE EVT_FILT[EFDIV]
= 01/10/11 S FRIEIL FERE A 6/12/24 AN B EIA. MREIEIE IS, RS S S LB ATIE S
FEIR 6/12/24 /NP E
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29.1.1.2 ZFREPRiTE

B BRI DAL F T T 7 A= hil) BLDC MRS qid iRy k4, DRV_OUT[MOE]
Wi 0 —BU A fE, M IE 1, AR E RIS, B’E CMP_CRO[CMP3IM] = 11,
DRV_OUT[MOEJE CMP30UT ) L& 0, F=AffyahfE. BlE EVT_FILTIMOEMD] = 10, ;=4
TRy RIS A 3o, 7E Driver THEGER A F3 R e 10us 2 5, A 3hffis DRV_OUT[MOE],
PKEUKE. WRACE EVT_FILTIMOEMD] = 11, /LRy FfbE Hahkimiti; £ Driver tHEas 1 L
i N 5us 2 J5, H3h{#fE DRV_OUT[MOE], K& 1K),

S - -
DRV_CNTR
HERN G -
MOE
tlt2 »

& 29-5 EVT_FILT[MOEMD] = 10, &3 IR MF(2 - t1 = 10ps)

1A R ¥
e . >~
DRV_CNTR
HIRAN -
MOE
tlt2 »

€] 29-6 EVT_FILT[MOEMD] = 11, Z¥FRIEHE(t2 - t1 = 5ps)

V4.0 332 www.fortiortech.com



= Fortior Tech

- U=UBT= 3% FU6815 65 64

29.1.2 Lk§kES CMP4

CMP4 F%g Nigr st L&l 29-7 s, CMPAOUT AT s B g by INTO 3472 75
. 24 CMP3 T2 IR, flif] CMP4 I T-HREE B (RY". CMP4 filiz BELE B I (R
J T B A DR A

fi & CMP4 [(125 55 A -

1. BiE P2_AN[3] =1, P2_OE[3] =1, fiifit CMP4 IE5i Ny H k. S5 R RIE R A
Fi A5 DACH %t R BRAN ST BRSO\ L o 9 DACH Haii, 78 P2.3 Al 1) M2 Hi 2
(HE3E 100pF, DACT % Hh — B [a] f i Ao R AR )
BE P2_AN[7] =1, P2.7 NS SR,
CMP_CR2[CMP4EN] =1, f#ifit CMP4;
HMFRHT INTO AREALE 0, AIEESMHH T INTO;
i & LVSR[EXTOCFG] = 111, &+ CMP4 /EJy &Mk O [ SkIE ;
Fii B TCON[ITO] = 01, ¢ T FEus ik ShH Il INTO.

VREF

o g~ w N

6Bit

DACIDAT[5:0] — '

DACEN

P2_ANI3]
P2_OE[3]

P23/CAPIDAL [ >
P27/CAM | > -

CMP4EN

CMP40OUT

K] 29-7 CMP4 R = Kl

29.1.3 Lb§:ES CMP5

CMP5 N—NiRji A%, 2% & 29-8. CMP50OUT A I AFEEEL, T2 R AR, {6
I PFC 112 BRI B LR R -

i B CMP5 F:2 18

1. P1_AN[3]=1. P1_AN[5]=1, F & P1.3/C5P il P1.5/C5M 3| I B IS SA

2. CMP_CR4[CMP5EN] = 1, ffifit CMP5
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CMP5EN

PLYCSP [ > |
+

P1_AN[5
Pl__OEES}:D:L j CMP50OUT
PL5/C5SM | > —
VDD5
DAC2DAT[7:0] — ngz
DAC2EN
29-8 CMP5 fiHur =
29.1.4 LL8E84H CMPG

i #34H CMPG & CMPO. CMP1 fICMP2 {44, A 2L, /00l T AR FR A 5.

fic CMP_CR2[CMPOMOD] = 00, i&ffc A & HPH = HBeds b=, AN hiom D an &l 29-9 fir
e FTFANE L AL A F LA LS B3 BEMF K6 =S ELES i b A i e — 28 P1.5,
RN B3 P14, P1.6. P2.1, #4358 CMPOOUT. CMP10OUT. CMP20UT. BT
HAK g TAE M40k CMP_CR2[CMPOSEL]#: 5, CMP_CR2[CMPOSEL] = 00, CMP0O. CMP1 f
CMP2 =ANtbisd A TAE, N E; CMP_CR2[CMPOSEL] = 01, {¢ CMPO T.{f, HA4&m4
CMP [H & ; CMP_CR2[CMPOSEL] = 10, ¢ CMP1 T {f, H KX #H A CMP H & ;
CMP_CR2[CMPOSEL] = 11, {¥ CMP2 L.{E, &1 CMP iHH.

S
-y
2 Es
S =3
0o 00O
PL4/COP | >+——+
ya — CMPOOUT
o
Profete [ k ——— CMP1OUT
- _~TcmpL
P2.1/C2P | > + I
PL5/COM | > - _~CMmP2

CMPOMOD[1:0]=00

K 29-9 Jo PN & B = b e A X
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fic & CMP_CR2[CMPOMOD] = 01, &+ W& A=, T A BRSO U B )
R HZh % BEMF il i mlidid 3 B Dhae 45 b CMP_CRA[CMPOFSIE 4 A i 1 o A
AR TAE 4 CMP_CR2[CMPOSEL]# &, CMP_CR2[CMPOSEL] = 00, CMPO. CMP1
A CMP2 =g gy T4, A E; CMP_CR2[CMPOSEL] = 01, {X CMPO T{f, HAFHA
CMP H # ; CMP_CR2[CMPOSEL] = 10, ¢ CMP1 T, H &% 4 CMP W H ;
CMP_CR2[CMPOSEL] = 11, {{ CMP2 T.{f, HA&MA CMP [HE.

fic & CMP_CR4[CMPOFS] =0, #ii \¥ i 140 29-10 Fror, = HIRE ) 7 N\ i/ — e,
PN E B, IERNIRS B P14, P1.6 Al P21, #4548 CMPOOUT. CMP10OUT Al
CMP20UT.

S
N
S =g
I W wm
2 ER
S =3
O O o0
PL4/COP [ > +ﬂ | enmoour
—= CMPO
PLGICIP [ > +ﬂ I
CMP1
Pz [ ! e ompaout
*~—- CMP2

CMPOMODI1:0]=01
CMPOFS=0

K 29-10 A N B P = HUEUERA, TCIhREFAS

CMP_CR4[CMPOFS] =1, # N D& 29-11 fir, = B8 FU NImiEE —i, W
B A A, IEWNGS A P14, P1.3 il P1.5, #iH 45 A CMPOOUT. CMP10OUT Hi
CMP20UT.
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PLA4/COP | >

CMPOEN
k— CMPOSEL[1:0]

CMPO

| +
%y /+— CMPOHYS[2:0]

PL3/CIPS | >

‘\jL

CMP1

PL5/C2PS | >

2

- CMP2

CMPOMOD[1:0]=01
CMPOFS=1

— CMPOOUT

— CMP1OUT

— CMP20UT

29-11 AN E B =l R, ThRefets

fic & CMP_CR2[CMPOMOD] = 10, &7 = e s, f N4 m i 29-12 fos, A

T2 Hall fIEa R gL T2 E . = LEBas i A 70 A% P1.6. P1.7 M1 P2.2, IEH 37>

W% P14, P1.6 I P21, #4515 CMPOOUT. CMP1OUT I CMP20UT. ksl ik ik 58
TAEA % H CMP_CR2]CMPOSEL]YkE, CMP_CR2[CMPOSEL]=00, CMPO. CMP1 fil CMP2 =t
RN TAE, A E: CMP_CR2[CMPOSEL] = 01, % CMPO TAE, HAFHA CMP [N,
CMP_CR2[CMPOSEL] = 10, X CMP1 L{f, HARM4 CMP [H&; CMP_CR2[CMPOSEL]= 11, 1

CMP2 T/E, H&MA CMP HE.

S 1<)
S g
sz
e 88
s S=
o O 0O
P1.4/COP [}k+j
P1.5/COM - CMPO
PLB/ICIP | > +]
P1.7/C1M = CMP1
P2.L/C2P | > +
P2.2IC2M | >——1- CMP2

CMPOMOD[1:0]=10

CMPOOUT

CMP10OUT

CMP20UT

Kl 29-12 27> = HUA AR X

Kt & CMP_CR2[CMPOMOD] = 11, &M LLALEA, g A\t 1 40k 29-13 s, HITH
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WU AR . XU ELEE B ) U N IEfE—iiS, $ P1.5, IEfi A58 P1.4 F1 P1.3, #Hiiomlh
CMPOOUT #l CMP10OUT. it # 5% F B 44 Lb %% 2% T 1F 4~ %0t CMP_CR2[CMPOSEL}: & »
CMP_CR2[CMPOSEL] = 00, CMPO #1 CMP1 # Lt # %% [f i T {E, Jy #f % & & .
CMP_CR2[CMPOSEL] = 01, 1% CMPO T.{;, CMP1 [fl#: CMP_CR2[CMPOSEL] = 10, {{ CMP1
TAE, CMPO [HE.

=) =)

)

Szd

e 88

S S=

o O O
PLAICOP | >t—+

Va 1 — CMPOOUT

- CMPO

PL3/CIPS | > +

/) >—+ CMP1OUT
P1.5/COM - CMmP1

CMPOMODI[1:0]=11
29-13 X H s 2 A5 =

CMPO/CMP1/CMP2 i i % 5% N IESFIRAE BRI Timer.
29.1.5 LEERRRSREE

EL i g R FEThRE T B H T 7 U IKEh A1 RSD Y KA ThEE, RIWEER SRk B TUK3h L T e T4
N TR E S % 14.1.2.3, N T RSD &% 5% 15.1.7.1.

‘ delay time . delay time

PWM output —— i ‘ ! | |
PWM of CMP 3 [ Toffdelay |, |
| ; > <

PWM ON Sampling interval ! i | 1
CSOND CSOND

K] 29-14 PWM ON KAEA5E

PWM i th S B LA as (i AP E B0, IR B2 U IR R ORBh BRI K/, The
BRI OCRRE, ARSI NGB IR AR E . I 1 delay time Sy WUls i H BT B He o
TR REIR I [F] o AT o P SRE T, SRARE DX 0] A L e 25 S bt 1 v S TS, 1 S 1 R
TG EIR I ] CMP_SAMR[CSOND] Ajtsiet ZE1R DL K ThER S IT SR DX (] SRAE IX [H] 45 BRI 20 Ay
S H T PWM REEIE G 4EE CMP_SAMR[CSOND), N SEBRFAE & 1 28 He 28 b o B Poxt
X AL 5 B SRR IR AT ] CMP_SAMR[CSOFFD], f#i{5-REEE LI4E PWM #i T B UL ER
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Toffdelay(Toffdelay = CMP_SAMR[CSOND] - CMP_SAMR[CSOFFD))& =% M . i# i i &
CMP_SAMR[CSOND]#I CMP_SAMR[CSOFDD], T {i SRAE [ [l 7 T~ E. 5 5 iz iy th Fr 125 L P2 X 1]

| delaytime ‘ delay time |
P
PWM output ! § § ! i |
P of CMP ‘ Tofidelay | ! |
PWM ON Sampling interval 3 ! ; »C OFFDj ¢
; —p T —
T o CSOND

29-15 PWM OFF RAER

[FEE, BTGP RAERT, W ECRFEF 4R 2E IR B 1] CMP_SAMR[CSOND] AR A 45 1E 42 B [a]
CMP_SAMR[CSOFFD], AskBrRAEX (AL T LA o St H i L X TA]

W& PWM iy B LA IR vk B CMP_CR3I[SAMSEL] = 00, &Ik LbAas RAEAEIR T
B, BB CMP_CRI[CMPSELIE I A bt B LA B AR5 1 PO.7(FUS8B15L). fifik
PWM % th MBS, Fah% s iUl LU 2 (E B0, I & PWM 44 HRT ELBC a4 Hh 2 I REIR

29.1.6 thi=Rmith

fil® CMP_CR3[CMPSEL], #hF% 1 BHArasiiiti g B, it % CXO i PO.7, Wl
hhe#e 2% P01,

29.2 b RS 1Fes
29.2.1 CMP_CRO (0xD5)
L 7 | 6 5 | 4 3 | 2 1 [ o
L HR CMP31M CMP21M CMP11IM CMPOTM
A R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
fr B ik
CMP3 A =X
00: ANy=Az e ity
, 01: bFtr=A b iy
[7:6] CMP3IM 100 TR o e
11: _FF#5fd DRV_OUT[MOE]iE 0, HWrsEfFbrENAL CMP_SRICMP3TF] & 1, {HA
fEREHWIGE: TR R INAE, FHACE EVT FILT[MOEMD] = 10/11).
, CMP2 H W =
[5:4] QIPZIM %2 CMP_CRO [CMPOIM]#ik
_ CMP1 A =X
[3:2] QIPLIM %% CMP_CRO[CMPOIM] $ik
CMPO A W =
[1:0] CMPOIM | 00: ANpF=A:=rhlbr
01: Ty A R b
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10: NP R B
11 EF/ R R = A rh b

29.2.2 CMP_CR1 (0xD6)

A 7 6 | 5 4 3 2 | 1 | o
LR RSV CMP3MOD CMP3EN | CMP3HYS CMPOHYS
et - R/W R/W R/W R/W R/W R/W R/W
=X DA - 0 0 0 0 0 0 0
L 2R Eii 9%
[7] RSV R
CMP3 A 20k 5
U N3 32 P2. 6 B DACO Hi
[6:5] CMP3MOD | 00: Falbiigetiz, P2.7 #ERNG, %K 29-2
01: MLk, P2.0 fl P2. 3 IEHALG, %K 29-3
1X: 3 e asts, P2.0. P2.3 Fl P2. 7 #EIEH NG, %K 29-4
CMP3 ffifig
[4] CMP3EN | 0: Affige
1: fiige
CMP3 Fr1IE ¥ifs v s e 48
[3] CMP3HYS | 0: JCiEW
1: HiR
CMPO/1/2 JE i HE e 4%
000: JCiR i
001: +3mV
010: —6Mv
[2:0] CMPOHYS | O11: +6mV
100: +6mV
101: —12mV
110: +12mV
111: +12mV

29.2.3 CMP_CR2 (0xDA)

fir 7 6 | 5 4 | 3 2 1 0
4K CMP4EN CMPOMOD CMPOSEL RSV CMPOEN
HKA R/W R/W R/W R/W R/W - - R/W

XA 0 0 0 0 0 - - 0
(A B iR
CMP4{i e
(7] CMP4EN | 0: AMfiifig
1: fffRE
CMPG e B
00: JTCWNEHME =, %K 29-9
t6:5] | CMPOMOD 01: HWNEHH= A, Al CMP_CR4[CMPOFS]fic & & 5 IR kEts, 5
' K 29-10 M 29-11
10: =ZEo i, ZH5K 29-12
11: Stk getiz, CMPO/CMP1 T.4E, CMP2 ANTAE, Z*#E 29-13
(4:3] mm%L(Mm%ﬁﬂﬁ%ﬁ%VEWRmﬂmmmm%ﬁﬁ%oﬁ%ﬁﬁ%oﬁﬁﬁ
' UKEhMFH R, B TIML DBRx [T1CPE] 5 i 8 I sh#% i CMP_CR2 [CMPOSEL], %
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H L A FIE R
% 29-1 CMPG % 115 CMP_CR2 [CMPOMOD] 404 (I ShBE iR

CMPOMOD CMPOSEL TheEeHiiR

CMPO/1/2 [AIl TAE, %K 29-9, 34
EL 5 B 1) S N o 2818 COM, A5 1 %
00 3t COPy C1P. C2P 435Il 5 A 47 5y A\ i
COM b8, H 45 B Hl ik =
CMPOOUT. CMP10UT. CMP20UT.

00 o1 CMPO T fE, CMPL/2 WM E, IF% A\

COP, i N4 COM, %t 4% CMPOOUT

CMP1 T.AE, CMPO/2 NE, IF%iA s

10 CIP, I AGEEE COM, i HE CMP1OUT
" CMP2 T /E, CMPO/1 WE, IE% A iiiE

C2P, i@ A4 COM, % th 4 CMP20UT
CMPO/1/2 [ TAE, %K 29-10 F1)
29-11, 3 NELEARM St Nt Bz N B
FE A H 0 B e 24 CMP_CR4[CMPOFS] = 0
i, A E 3K IR AN COP. C1P. C2P
00 39 5N R UR N i COM Eb A
CMP CR4[CMPOFS] = 1 W, W) E & IE
# \3 COPy CIPS. C2PS 43315 A H 47 %
A Ui COM L, 45 R s =
CMPOOUT. CMP10UT. CMP20UT.

CMPO T/E, CMP1/2 W&, 1EuHE Cop,
01 B 4% P B BEMF HLBEL IR A0 £, B 4
01 CMPOOUT

CMP1 T.AE, CMPO/2 N
CMP_CR4[CMPOFS] =0, 1E%iA\¥fifz C1P,

10 CMP_CR4[CMPOFS] =1, I1EHi AU C1PS
A N N B BEMF HEFH AR O s, By
142 CMP10UT.

CMP2 T{E, CMPO/1 N E
CMP_CR4[CMPOFS] = 0, IE%m N\
c2p,

CMP_CR4[CMPOFS] = 1, IF%iA¥fidE C2PS
NI ) B BEMF HEFR A O, W
s CMP20UT .

CMPO/1/2 [RIN TAE, %K 29-12, 3
AN PEE AR I IR 5 A\ i 43 73 4% COP. C1P.
00 C2P, 5522 5% . 1 A7 i N ity 73 73l 2 COML
CIM. C2M, Mg R onliks
CMPOOUT. CMP10UT. CMP20UT.

o1 CMPO TAE, CMP1/2 INE, 1E%mAdis
10 COP, il \ui4 COM, %4 CMPOOUT
CMP1 TAE, CMPO/2 HHE,

10 IEfNIRG$2 C1P, i NI 4% CIM, farH

11

$ CMP10UT
CMPG JE#E CMP2 X R ffui T4 &, IEHIA
11 Ui C2P, MR Nimds C2M, iyt
CMP20UT
11 00 CMPO/1 [FIl} TAE, %K 29-13, 24
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FE s () IR 4 N\ o 73 il 42 COP CLPS, 7
NI COM, Aoy HH &5 SR oy ik &
CMPOOUT. CMP10UT,
o1 CMPO T-AF, CMP1 INE, BPIES A
COP, fAgi N34 COM, it 4 CMPOOUT
10 CMP1 TAE, CMPO INE, BPIES AN
CIPS, M NIfHE COM, %% CMP1OUT
11 R
[2:1] RSV RE
CMPOfi g
[0] CMPOEN | 0: Afiife
1: ffigE
29.2.4 CMP_CR3 (0xDC)
Az 7 6 | 5 4 | 3 2 | 1 | o
42, Fx CMPDTEN DBGSEL SAMSEL CMPSEL
et R/W R/W R/W R/W R/W R/W R/W R/W
B=EDA:N 0 0 0 0 0 0 0 0
(A B4 Eiipuy
Eb 45 2% BE DXCR A A A
(7] CMPDTEN | 0: Affige
1: ffige

it Debug {55 1& %, i #| PO. 1 4 [

00: Af#fE Debug 12 5%

[6:5] DBGSEL | O1: 75 i B il s i s o R A I 21 1ok 28 i A5 5

10: ADC filR155

11: A RFEIX R

CMPO. CMP1. CMP2 A1 ADC {E PWM ON/OFF SZAf%EiR i g

00: 7F ON 1 OFF %A%, TEiRRFE

[4:3] SAMSEL | 01: KR 7E OFF XFf, HE#s CMP_SAMR ZEiR KAf

10: H7E ON SRAEE, HRHE CMP_SAMR ZEJR KAE

11: 7E ON Al OFF 2R FF, 4 CMP_SAMR ZEIR KAf

Ll e s i HH IR

B LB R S 5 3 OX0 S 1 PO. 7, RIS E PO. 1
000: Ay

001: CMPO

010: CMP1

011: CMP2

100: CMP3

101: CMP4

110: CMP5

111: omega Ji Z0AREAL (5 845 5 A S f AR AL, 5% 13.1.9.3)

29.2.5 CMP_CR4 (0xE1)

[2:0] CMPSEL

WA 7 6 5 4 3 2 1 0

£ Fx CMP40UT | CMP50UT RSV CMP3PAM FS | QWP5 HYS FAEN CMPOFS | CMP5EN
A R R - R/W R/W R/W R/W -
XA 1 0 - 0 0 0 0 -
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fr 2R ki3
(7] CMP40UT | CMP4 Lr#4h
(6] CMP50UT | CMP5 Lrigi&h 5
(5] RSV R
CMP3P 5 CMPAM IhAe#k 6 & P3. 4. T REFZ IR AR (RELL FIRIZ I AMPOO %
H% P3. 4) 5 RN e B .
[4] - |QPSPALES| ) "y e kg
1: ThAeHERE 2 P3. 4, BEEF X CMPS 1ENGA H R A —HmN
Lbias 5 FIR A IC &
[3] CMP5 _HYS | 0: JCiRyH
1: HiR#
TEWCRAE Ry K AERE
{fifE 5, TIML CR3[TIINMIAN CMP SAMR frj3EvHEItsh4g & 4 %
(2] FAEN .
0: ANMfige
1: ffifg
CMP1/CMP2 DR H%
o apors | e R, %K 29-10
1: ThfeiEFRs, 1024 CMP_CR2[CMPO MOD] = 01 %%k, HALE N, %K
29-11
LA a% 5 1 BE v
(o] CMP5EN | 0: Affige
1: iR

29.2.6 CMP_SAMR (0x40AD)

fir

7

| 6 | 5 | 4 3 | 2 | 1 | o

R

CSOND CSOFFD

KA

R/W

R/W R/W R/W R/W R/W R/W R/W

EAfE

0 0 0 0 0 0 1

iz

AR

Hiid

[7:4]

CSOND

CMPO/CMP1/CMP2 ZE IR FF J& KA (7]

TEPWMA\OFF EONSLON S OFFAR AR I, TR B4 10 F @ A = - LB 2 N
{55, ¥ ECMP_SAMR[CSOND] ZE iR f1CMPO/CMP1/CMP2 ZE R FF 5 SERE, M T B FF
FHr. IR A HEHECMP CR4 [FAEN] i% & 2 75 94 1% .

CMP_CR4[FAEN] = 0: ZEIBFFJE RAFERT[A] = 8*CMP_SAMR[CSOND]*T
CMP_CRA[FAEN] = 1: ZEIRFF )5 KAEWS A = 32*CMP_SAMR [CSOND]*T

7

B CMP_SAMR[CSOND] A Zji KT 845 F-CMP_SAMR [CSOFFD]
B 5 TBLDCHRENE &% KAt

B % TRSDIES HRSDI L4548 KA

[3:0]

CSOFFD

CMPO/CMP1/CMP23: Hif 5% PH SR A e [1]
P ECMP_SAMR[CSOND] J&, 4 HiPWMIR IE 5 s 4% <& FJCMP_SAMR [CSOND] -

CMP_SAMR [CSOFFD] &5 HURAF, 87 RAE X [A] B PWMIX [) 6,465 o $2 17 5% AR AE ) (1]
HE#ECMP_CR4 [FAEN] % B & 75 4 fis .
CMP_CRA[FAEN] = 0: %ML} [a]
CMP_CRA[FAEN] = 1: S%HIKEERS[A]

8*CMP_SAMR[CSOFED]*T
32*CMP_SAMR[CSOFFD]*T

VE:
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B CMP_SAMR[CSOND] AZ5 KT 5 4% F-CMP_SAMR [CSOFFD]
B % TBLDCIRENIE S % FAt
B 3 TRSDIES ERSDI L 2% Rk

29.2.7 CMP_SR (0xD7)

AL 7 6 5 4 3 2 1 0
L CMP3IF CMP21F CMP1IF CMPOIF | CMP30UT | CMP20UT | CMP10UT | CMPOOUT
2B R/WO R/WO R/WO R/WO R R R R
EAhiE 0 0 0 0 0 0 0 0
fr B kit

CMP3 W by &AL

B

0: KAKRA MM
[7] CMP3IF | 1: KAt

5.

0: /&0

1: BEX

CMP2 W 4 bs AL

BE:

0: KAKRA MM
(6] CMP2IF | 1: KAt

5.

0: /&0

1: &Y

CMP1 = W Ay AL

5

0: RKRA s
(5] CMP1IF | 1: KAt

5:

0: 0

1: BEX

CMPO = W S A AL

5

0: RAKRAFMFEM
[4] CMPOIF | 1: KAt

5.

0: V&0

1: TR X
[3] CMP30UT | CMP3 br#si4h 5
[2] CMP20UT | CMP2 Lh#ist B
[1] CMP10UT | CMP1 Lh#gist B
(o] CMPOOUT | CMPO Lh#g: 4t B

29.2.8 HALL_CR (0xE2)
fr 7 6 5 4 3 2 1 0
2K HALL IF | HALL IE RSV HALLSEL | HALL2 HALL1 HALLO
KA R/W R/W - - R/W R/W R/W R/W
EAE 0 0 - - 0 0 0 0
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Hr LR Ejiipo
Hall Frffbr G Ar
(7] HALL IF | 0: %&£ Hall {55 #5481k
1: H Hall {54384k

Hall HWrfife

(6] HALL IE | 0: Afdife

1: ffifg

[5:4] RSV TR

Hall {554 AN IEHE

[3] HALLSEL | 0: PO.2/P3.6/P3.7

1: P1.4/P1.6/P2.1
Hall2 [ HE T

[2] HALL2 | 0: Hall2 4§fHESFER 0
1: Hall2 H4aTHHFA 1
Halll ()~

(1] HALL1 | 0: Halll 4@THIHESERN O
1: Halll HETAHESE N 1
HallO HJHL P

(0] HALLO | 0: HallO 4RTHIHESEAN O
1: HallO HETHIHEE N 1

29.2.9 EVT_FILT (0xD9)

L 7 | 6 | 5 4 | 3 2 1 [ o
k4 RSV MOEMD INTO MOE EN EFDIV
M - - - R/W R/W R/W R/W R/W
SAH - - - 0 0 0 0 0
A LK iR

[7:5] RSV {RBd

MOE fifi -3 0 F{E R ik £

KA HRARY FE 2 fd MOE il 4 0 AEAE

00: MOE AHZLE 0

01: MOE H3hiE 0

10: MOE HZhiE 0, HAE Driver tHE#S M L i SFAFER 10us 5 H sl gE
MOE(FH T J7 I Bk 5l7) o

11: MOE HZhiE 0, HAE Driver t1E#s i L T S 4F 8% Sus 5 H sh i g
MOE(FH 77 3 3K 5h) o

INTO A Wi & MOE 5% FA{H fig

[2] INTO MOE EN | 0: A{fifg

1: f#igE

FEL OR3P A D8 0 9 P

00: AUEP

[1:0] EFDIV 01: 6 RG]k

10: 12 AR GER %P B A

11: 24 AR GER 5 E I

29.2.10 TSD_CR (0x402F)

hr 7 6 | 5 | 4 3 2 | 1 | o |
3 TSDEN RSV TSDADJ |

[4:3] MOEMD
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#

R/W

R/W

R/W

R/W

R/W

SEAE

fir

AR

Eiiipo

[7]

TSDEN

T AT Th e A e
0: AMifige
1: f#ge

[6:4]

RSV

TR

[3:0]

TSDAD]J

T I ORI R (I = P8 S5 L)
0000:
0001:
0010:
0011:
0100:
0101:
0110:
0111:
1000:
1001:
1010:
1011:
1100:
1101:
1110:
1111:

65°C
70°C
75°C
80°C
86°C
91°C
97°C
103°C
109°C
115°C
121°C
128°C
135°C
142°C
150°C
e
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30 E3iFiEER
30.1 LDO #5iRAGIE{FisER
VCC
A
VCC_MODE—»EN LDO5 » ] VDD5

30-1 HLJEARHL T BEHE

LDO At w7 g N 3 1 W18 30-1 Tz LDO K N\ L F S F4 %5 5V(VDD5)4A 0 Fr
R Lt . Bl E VCC_MODE, VDD5 liE#EAN i LDOS5 F=A:skidhifiies . Wl 30-2 fiw,
FER T B, Az)i% VCC_MODE, JIj VCC_MODE =0, Ui VDD5 ik A& LDO =4, #7/2)
i%, M VCC_MODE =1, %% 5V HJE% VDD5.

[~ Limit Speed to Real-Time

[ﬁr Options for Target 'Target 1
Device I Target I Output | Listingl User I C51 l AS1 I Li51 Locatel L¥51 Misc Debug IUtilities I
" Use Simulator Settings | % Use: |Fortior C51 FICE Driver

LJ Settings |

[V Load Application at Startup
Initialization File:

[V Runto main()

[V Load Application at Startup I”_#™un to main()
Initialization File:

I FUB815 Register Config
~ Rest{

—Cache Options ————

v [~ CacheData [V Encrpt Enable

™ [~ Cache Xdata Full Encrypt

v ﬂ [ Cache Code
cpup  [LVD Setting
o [V LYD Enable [~ LW Interrupt En I™ Watch-dog Enable
I LVR Config

ol ‘ [V FICEK_MOD

Do + 3.8V ™ VCC Mode

]DCYG

[« ] [o=]

felp |

30-2 VCC_MODE it &.
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30.2 IR EEAET

30.2.1 {REEMNE

RS PRI 16 H TS A Fh 2R

30.2.2 (RS MHEEREB

LVRSEL[1:0] ——

LVWSEL[1:0] —— ]

LVWENB ——p»qEN

VCC
—» RST
LVD —» LVWF

30-3 ik L S A AR

AT IR E I T -

R A S R AR — ELAERE

B (RHERUE R R E Y 7/8/910V PUAMSAL, AlfERer . fReti/a= VCC KLt

T R R VORI, Al T

B (RAREEMHREAEN 3.0/3.5/3.8V =M. 2 VCC BIEK T B S BEf)E, O

Fir & A

RHETE . e E DL A F R 5207 H a4 1R R G B e A, &) 304 Fiows
Hrr, LVR Config ¥ BAKHEZ A HEIE, LVW Interrupt En ¥ B K HLE I EGE, LVW Config #

B EHUE L E.

V4.0

347

www.fortiortech.com



Fortior Tech
2B

FU6815 65 64

| -
’ s =
‘

Device | Target | Output | Listing| User | C51 | 451

| x81 Locate | LxS1 Mise Debug |Utilities|

" Use Simulator
[~ Limit Speed to Real-Time

Settings | @ Use: |Fortior C51 FICE Driver v| Settings |
/ i

[V Load Application at Startup
Initialization File:

[V Runto main{)
I Initialization File:

¥ Load Application at Startup

ﬁo main{)

I FU6815 Register Config X [Edit
- Restl ~Cache Options ———— E—
v [~ Cache Data [V Encrpt Enable
v " [~ Cache Xdata Ful Encrypt
v ﬂ [~ Cache Code
cpup | LvDSettng
| IE'B‘O?] ¥ LYD Enable |_ LVW Interrupt En |— Watch-dog Enable T
LVR Config—————— [~ LV\¥ Config-
} ( 3.0V & oy [V FICEK_MOD
|| Dislog ‘ " 3.5V (+ 3.8V  ay ¢ 1oy ™ VCC Mode
’ ESE
—3 =N
i : 3 felp
K 30-4 RHL R T R FRIBTACE DL RAR R R A7 R 1 B
30.2.3 {BEITISTFES
30.2.3.1 LVSR (0xDB)

L 7 | 6 5 | 4 | 3 2 1 0
R RSV EXTOCFG TSDF LVWF LVWIF
Exyit - - R/W R/W R/W R R R/WO

=X DA - - 0 0 0 0 0 0
1 LR iR
(7:6] RSV TR
AR T INTO B2 3 %
000: P0.0
001: PO.1
010: PO.2
[5:3] EXTOCFG | 011: PO.3
100: P1.1
101: PO.5
110: PO.6
111: CMP4 %
T IRARAS AL
0: AT AR W RE
[2] TSDF L R0 e R
vE: bR AR 5 TSD o W S A &AL TCON[5] Bt & 18 H
[1] LVWF VCC I H T b &AL
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ST 2 AL TR RS
0: AR A i
IR ViR EVESE (i§

[0]

LVWIF

VCC A HL & W AR F AL
L

0: ARAKHAAF B

L RAEFR B4

5.

0: 750

1: =X

TE 2 A I AN e

A E 1
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31 Flash

31.1 Flash &1

R B AR 32k -5 K Flash 78 [A). SCRFTUERR . TUHARAE. S,
TR
B HNEXA 256 7T, it 128 M EIX
B 8 MK, it 16 T
BeJE AN X (HUhEYE Bl 0x7F00 ~ OX7FFF){E AN %I A e gl ke
TUHERRI ] £ 120ms ~ 150ms
fii#E FLA CR[FLAEN] = 1 ZwfE{fifE, MOVX 54 A sh W gmfe . MRS N5
Flash #:/E

31.2 Flash {#{Eixt BB

B Flash 7EHATERR g FER0E 2 BT Ja 8t Flash, [ Flash JF4i 29 f74s FLA _KEY KB A
Ox5A, Ox1F JGH 3% h4mfs Flash Difig. & MUF AN BCE B ER D aerRss, HRIT
—WRENL. UG, RS FLA_CR [ZhE#SS i FLA_KEY T 8.

B EFPATIE R RN Flash #4705 #1E, CRC thapiz oh4s

W GUERRZ AT T AT UG A

B fiiE FLA CR = 0x23 fHRETIIERREE. FLA_CR = 0x25 fliRETL FigmfEE:{E. FLA CR =
0x21 ffi 85 N#AE

T NFAORAT Flash #ER 2241, 76 B RS RT A8 LA rh T4, 38 40 b Wb 32 b (1) MOVX 4844

Flash ZEAT iR454F
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31.3 Flash F{F=8
31.3.1 FLA_CR (0x85)
L 7 | 6 5 4 3 2 1 0
R RSV FLAPAGE | FLAERR RSV FLAPRE | FLAERS FLAEN
Byt - - R/W R - R/W R/W R/W
A - - 0 0 - 0 0 0
AL B ik
[7:6] RSV FREH
TUHAEAlRE

(5] FLAPAGE | 0: Affife
1: ffige
YL AR EAL

[4] FLAERR | 0: %} Flash H'E5N, Zefeokigmfeee/r izh
1: X} Flash H'EK, Zufsal migmfe i E g

[3] RSV R
ThgmFEfd B
0: AMffife

[2] FLAPRE | 1: fiifg
VE: HLE FLA CR[FLAEN] = 1 i}, FLA CR[FLAPRE] A #2/F H
Bt RE
0: AM#ige

[1] FLAERS | 1: f#ife
vE: HAETE FLA CR[FLAEN] = 1 i}, FLA CR[FLAERS] A #/EH
Y e P

(0] FLAEN | 0: Af#ige
1: fifige

31.3.2 FLA_KEY (0x84)

At 7 | 6 5 4 3 2 1 0
L HR FLA KEY
Byt W W W W W W W
LR A (=N 0 0 0 0 0 0 0 0

AL B ik
[7:0] FLA KEY 5. %“i%hlﬁff%)\ 0x5A, Ox1F DAfi#F% Flash #AEFRH; 1+ FLA_CR AT ZAE AR

#ll Flash #/E

AL 7 6 5 4 3 2 1 0
2K RSV FLAKSTA
KA - - - - - - R R
=X DAR - - - - - - 0

e | &% | iR
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[7:2] RSV fre
P L2 Flash 90N
00: F#i
[1:0] FLAKSTA | 01: OxbA BD&H N, “&fF OxIF 5N
10: W%
11: F8i
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32 CRC
32.1 CRC IN&EtER
i 8 Automatic CRC I I Flash
utomatic as
CRC_DIN Controller Memory
%l CRCDONE >
= CRCDINT »  CRC Engine
<[ CRevAL > .
AUTOINT 16
CRCPNT
RESULT

vy

C )
270 1 MX
<

8
———» CRC DR

32-1 CRC WjfEHERE

CRC R4 [ & [ A ple 22 i X A5 2ME— 8 Ar il ) CRC tHE 4% . & 32-1 ffizn, CRC #:ik
CRC_DIN Zifr#si) 8 A4, WHEEHERH 16 MG R KEBZ NI F A4, B
CRC_CR[CRCPNT]#I CRC_DR [fl 437 ] P i 45 o 25 47 9% .

32.2 CRC16 ZInx,

& 2T CRC16/CCITT-FALSE #3ifE 1) 2 T,

% 32-1 CRC #trift 52 1l

CRC F3#E LN E2E:N 16 BEHIR
CCICTRTC—IIEA/LSE xM6+xM12+xM5+1 0x1021
32.3 CRC16 EXiZigE

#1417 CRC16 HyHLER RPN 32-2 fom. & RADHMTEIESEIL, W a1, MCU H
1RGN BRI AT TS 45 2R
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N lﬁD—j

>l & |_>| ol s o o |—>|10|—>|11 Q

DATA_IN

] 32-2 CRC16 Hitg Ji 2 A

32.4 CRC Z#{FEi5iBB

32.4.1 itHENFTHHI CRC

TR FTN) CRCAH, 14U R IREAT:

1. ¥t CRC_DR, AHWifrsnf LLig#: filE CRC_CR[CRCVAL]H# CRC_CR[CRCDINI]
B 1, ¥IHEME N 0x0000 B OXFFFF. @it CRC_CR[CRCPNT]#l CRC_DR & #47 CRC
WIGHERAE, AT BRI

2. I NEE 774 CRC_DIN 5 N5, A4 AR CRC 558 K

3. ELCRC4i%: FLE CRC_CR[CRCPNT] =1, #{FitEs: Ra i 27 /7#s CRC_DR, 3%
BT BEE; BB CRC_CR[CRCPNT]=0, # CRC_DR 57 4.

32.4.2 #t=EitE ROM #4E CRC

75 ROM HiJE e SR IX I3 (¥ CRC B % LA T AP RREEAT -

1. ¥4k CRC_DR, J5ikfA#7 CRC;

2. Mi#E CRC_BEG, WEZEITH N ROM Htia X

3. icE CRC_CNT, L& AR X 45 Tk X 1 s X (i B

4. 1) CRC_CRIAUTOINTIS 1, fRIFIEMAZ, H3IHSITHRER;
5. I CRC 45
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Ox7FFF

0x07FF

128 sector

0x00FF

A sector

0x0001
0x0000

32-3 ROM i1 73 [X [

mnpE 32-3 fion, ROM A5 32k 775, 40/ 128 4~ sector, 4i'5 M sector0 3 sector127. 4~
sector £ 256 717, {EE4T CRC #tETHER, #24h sector {5 CRC_BEG FJ LLjZ 0x00 ~ OxFF
Z IR AEATAE, £ Ox00 A1 OX7F . 75 B 51 sector ) %k{ii CRC_CNT A LLSZ 0x00 ~ OX7F,
£F% 0x00 11 OxFF.

HEVERMZ, B3 CRC_BEG ik, CRC_CNT RiZAHMik/~. #]: 41 CRC_BEG HIfE N
Ox7F, Il CRC_CNT ifH R g2 0x00, BliHisms—4 sector 4l CRC . LI, WHRRAE
¥ CRC_CNT [{H B EN—AKMME, CRC il 2tk A s REITHE 71740, CRC B A it
)5 — sector [f] CRC 1H.
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32.5 CRC &1F=8

32.5.1 CRC_CR (0x4022)

L 7 | e | s 4 3 2 1 0

2R RSV CRCDONE | CRCDINI | CRCVAL | AUTOINT | CRCPNT

Byt - - - R Wi R/W W1 R/W

=X DA - - - 1 0 0 0 0

(A B iR

[7:5] RSV N
CRC #ba T4 56 pibs 47

(4] CRCDONE Eqmﬂ%ﬁﬁﬁﬁﬁﬁ¢,@#aﬁ%ﬁ*&50,#Hﬁ#ﬁ@méﬁm
PaT; HEHLT, @EEIEIX BN 1, BTl BAREBUX —Arin 4
R 1.
CRC & I us b fik A

[3] CRCDINT | 0: L& X
1: fili CRC &5 RAJah4k
CRC &5 R UH L FEAL

[2] CRCVAL | 0: CRC Z5RH14H4k A4 0x0000
1: CRC 25 R WIUG1 A OxFFFF
CRC Ik &5 5 3
0: ETEX

[1] AUTOINT L+ PAZhLE CRC iE
ZEAtE T ROM i CRC
CRC &5 B 4541

(0] CRCPNT | 0: 3EHX CRC_DR 5 [il (A& 16 A2 CRC 25 SR 8 £z
1: 2HL CRC DR 7 jn] ff) 42 16 £ CRC &5 S A T 8 fif

VE: THELASTEAT CRC RN, fitE CRC_CRIAUTOINT] =0.
32.5.2 CRC_DIN (0x4021)

fz 7 | e | 5 | a4 | 3 | 2 1 0
2 CRC DIN
Exyit W W W W W W
=R DA 0 0 0 0 0 0 0 0
/A L HR ik
CRC Hieim N £ s
FRR TR 5N — DR, CRC B ABNEILA CRC 45 i Ent F, R
[7:0] CRC_DIN PEENEE T BB CRC 458, FE % JF CRC 45,
. WHFARR NEMEAR, BRI AR . SRR R R
0x00

32.5.3 CRC_DR (0x4023)

bz 7 | e | s | a4 | 3 | 2 | 1 | o

SRR CRC_DR

e RW [ rRw | RW | RW ] RW | RW | RN | RW
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st [ o ] o [ o | o | o | o | o [ o
A LFK iR
CRC %5 B4
[7:0] CRC DR | FRREE. HIHAFAFA0T, S ARPEIEH] 2577 8% CRC_CR[CRCPNT] 3K ¥ 5 1 Al [ 2
CRC %5 B 1t 5r 8 ik f2 Mk 8 i .

32.5.4 CRC_BEG (0x4024)

oA 7 6 | 5 [ 4 [ 3 [ 2 [ 1 | o
4 RSV CRC BEG
KM - R/W R/W R/W R/W R/W R/W R/W
S - 0 0 0 0 0 0 0
(A AR Eiipuy
[7] RSV .58
H 31T 5 CRC (1) ROM T hf b X
[6:0] CRC BEG | f: @ik CRC BEG HIME/ 1, WIEHZNTHE CRC Mk as bl y 17256 = 256, SEPR
FRME A XS AT
32.5.5 CRC_CNT (0x4025)
fir 7 6 | 5 [ 4 [ 3 [ 2 [ 1 | o
4K RSV CRC_CNT
S| - R/W R/W R/W R/W R/W R/W R/W
=E0KEN - 0 0 0 0 0 0 0
(A AR Eiipuy
(7] RSV {75
H 3l CRC THE Y F X A % &=
[6:0] CRC_CNT | BBfH5E T 7 E 455 CRC A Y ROM J& X i mA%s &, i id U8 vl v sE H 3l CRC it

ANET e
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33 {KERIRS

33.1 {RERIRZE

O PRt 7 =R TR I, FRPLAIRENR. i3 1 %7 474 PCON[IDLE]# PCON[STOP]K]
(EIEPEA ) 1 T AERE
BRPDFER N R TAERS DR 5 2 33-1 s
% 33-1 ke

Gy #iR MR ThiEtkRg
1EH BB oML, HA AR B anE TAR NA DiRERCE, PERE AT
CPU I #7458, FAMThREREERIC P B | ARA B
bl TAE, R AL E, BB | S Reset/Debug & IHAEM, VEAERIE
o DA

Flash IEIEIL. Bpreeax | 0O IO
P, MCU P 2 25 2E E NIRRT, 1 S

BEIR | o Roc. B F o giﬁ“esetmebu Y UHERAS, PERERIE
I g ﬁ” &

A HENBEAREL S GR35
PCON = 0x02;

_nop_();

_nop_();

_nop_();
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33.2 (AIRIEN F1F58
33.2.1 PCON(0x87)
L 7 | 6 5 4 3 2 1 0
L HR RSV GF3 GF2 GF1 RSV STOP IDLE
Syt - - R/W R/W R/W - R/W R/W
XA - - 0 0 0 - 0 0
A LR iR
[7:6] RSV TR
(5] GF3 bR EAL 3
[4] GF2 ARG 2
[3] GF1 bR EAL
[2] RSV R B
[1] STOP | 5 1 f4th By b NHEHRASE 2, mefig )5 dh i 238 0
(0] IDLE | 5 1 SR BENRHUES, el f5 t i eF 33 0
etz PCON[STOP:IDLE]:
00: IE%
01: 4l
1X: HEAR
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34 {LEBIRIP

34.1 LB RIPEN

GFSCRF Flash et o i, TR0 2 7 AR BL sz Bk A 2
Flash i e, B foikie i, A geilid it CRC AR LUAEF & 75— 2.

34.2 {CEBRIPIR(FIRER

File Edit View Project Flash Debug Peripherals Tools
@al9 o |~

NS @ & @
Project

LOAD

DB | W

‘ Target 1
e i

SVCS Window Help
EOE | B e

AR T e e Dy

[# Cordic.c
B-£3 TIM1

[# DRV.c

FE TIM1.c

[# ADC.c
CMP.c

[# GPIO.c

[#) interrupt.c
[# MotorContrl,|
HALL.c
DMA

DMA.c
TIM2
E-[F TIM2c
@] UART

--&3 VREF

. @[ VREFc
B-£5 SYSTICK

[ cveTicw -

El project | €Fsooks | {3 A

Build Output

@
a0 e a8 8688680

K4 Options for Target 'Target 1'

Device l Targetl Output I Listingl User I c51 I A51 l Li51 Locate l LX51 M1 sc Utilities ]
" Use Simulator Settings I @ Use: |Fonior C51 FICE Driver :ﬂ Settings I)
[~ Limt Speed to Real-Time
‘ 0x80
[V Load Application at Startup IV Runto main{) V¥ Load Application at Startup [ Runtomain() 0x04
Initialization File: Intialization File: ?”“ :
0x01
| o] B ] o =
- Restore Debug Session Settings — Restore Debug Session Settings i
V' Breakpoints V' Toalbox V' Breakpoints IV Toolbox
¥ Watch Windows & Peformance Analyzer [V Watch Windows
¥ Memory Display ¥ Memory Display
CPUDLL: Parameter: Driver DLL: Parameter:
[s8051DLL  |pFU6815 [ssos1DLL  [pFUsB15
[DR + SCAT_
DR + SCAT_
IDR + SCAT_
Dialog DLL: Parameter: Dialog DLL: Parameter: IDR + SCAT
[pevGoLL  [pFUestS | [TcYGDLL  [pFUBBIS
0K I Cancel I Defaults | Help |

34-1 ARG LR E
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FUB815 Register Config

Cache Options ———
[~ CacheData
L] [~ Cache Xdata
“‘-I‘L [~ Cache Code
~ LVD Setting
[¥ LYD Enable [~ LWV Interrupt En
LVR Config——— — LW Config
e 3.0V &7 sy
L" 3.5V (¢ 3.8V L" ay € 10y
OK

[ Encrpt Enable

Full Encrypt

[~ Watch-dog Enable
[V FICEK_MOD

[~ VCC Mode

_ G|

Kl 34-2 AU R ARy

IR VSR
FTIF 8051 IR TE, 4wk N\ Target Options H13fi%$% Debug &I+, M K

1.

34-1 Rt ATie S, FF i Settings #EA T —

DE;

K 34-2 FoRBHTIER R E, S OK. REIE LRI T, 53] BIN U Ifbesk

3| Flash J& BRI AN SRS ORI IR »
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P~ EBER FU6815 65 64
35 {EflicR

%S FEBHANE ey q=p ;| BT HE

V1.0 | ¥iiapas 2021/09/17 e

V1.1 | 380 FUes15Ql {5 & 2022/05/19 | ZEA%G

BB 1.1 R 4R 4 B A IR
&4 29. 1. 3 ELEi 8% CMPS FvEdiiR

V1.2 | 5.2 %, B4R 5-2 & RHEARHE 2022/08/29 | FEE3E
e 20 S N B A AR AR AL,

1. 8 54 WFE 55 Pre-driver 10 B4R INEH T

FU6865Q/FU6865Q1 [RE

2. 150056 64 7T LIN 715t Be

3. MIRR 14. 1.8, 14.2.72 % 23.3.2 &5 5T ADC 3@iE 14 fR4H

4. 1B4% 166 71 14. 2.1 FOC_CRO (0x409F) UCSEL A RSV

5. 4817 14.2.57, 14.2.58, 15.3.13 % 15. 3. 15 &= R4 P25 4F

RS E Rl

V1.3 6. & % % 196 W 5 % 206 ¥ CMP CRI[HALLSEL] X 2022/11/08 | RI4p

HALL_CR[HALLSEL]

7.0 15.2.2 &= TIML CRO[CFLT] N TIM1 CRO[T1CFLT] .

TIML CRO[FORC]A TIM1 CRO[T1FORC]

8. MELEE 224 DU AT 5 P8I AT YH RS I ALE 1]

9.17. 1. 1 73 W28 Z 17 B R A v R

10. /53T 45 270 BT 22. 3. 17 PH-SEL1 (0x404D) Timer3 IjRe##

11. #=0fk

1. 7£ 1. 4 RGHEEIE D TSD

2. 7F 2 B I X &0 GPIO P4, 1 v TC B 4M g6 R T INTO/INT1
FI\, PA.4 3900 GPTO 34 hnml fic B AR A INT1 %\, P4. 6 34
T GPTO $ hnmy e & AR i INT1 3\

3.8 5.3 GPIO HANFMEAREEEEM 8-16V fiH T Gate
Driver 10 f%mH IR HETEH

4, #6790 5. 4 Gate Driver I0 HL<HfiE

5.340m 5.7 K 59 ZH AL BESAFME GEH S FU6815Q1/

V1.4 | FU685Q1) 2022/11/15 | 4ftg

6. #1n 5. 10 0SC HL 4R 5-13

7B 5. 12 LDO HLA4RFIE 2515 Y LDO [ 3 B Y RN VCC i il

8. 1455 13. 2. 3 E5 PFC_CR1/UDC_UKMINH (0x40F2) yERE4E4

9. 1584 22. 2. 2. 1 T AMP1 @A 50 fic B AMP_CR[AMPIEN] = 1
5 AMP_CRO[AMPIEN] = 1

10. 7E 22. 3.7 P1_AN I0 & {F2% 0x4050 140 HDIO

11.22.3.16 PH-SEL (0x404C) XOE ¥4n's (hhe

12. 4% bk

1. MR LIN Zhig;
2. MIBR 1.1 FEMEETIRG A 4H;
V1.5 | 3. 3 5-5 Gate Driver I0 HIS 4 G&FH T FU6815Q1/ 2023/02/07 | 4tk

FU6815L) fy Hihiz LT« T HLIR 25 HF SO P1_ANHDIO] =
1;
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4. 3R 510 IBHEBOK S AR PERS INIZ USRS 2

5. ZFAESLEEXT: 1.5.4 XSFR. 15.3.25 TIMI  KFMAX
(0x4092) .+ 15.3.26 TIML__KFMIN (0x4093). 7.5.2 IPO
(0xB8). 7.5.3 IP1 (0xCO). 7.5.4 IP2 (0xC8). 7.5.5
TIP3 (0xD8). 15.3.9 TIML CR5 (0x4072). 21.3.5 P4 OF
(0xE9) . 21.3.6 P5 OE (0xFB). 21.3.14 P4 PU
(0x4057) « 21.3.15 P5 PU (0x4048) ;

6. ¥ 15 & Timer2 1 QEP ThfE;

7. 5 21.1 10 faidr, 21.2 10 EEAFE TR,

8. 25.2.1 VREF_CR (0x404F) {#iif default F1E R SCERIA
(e

9. f&IF 31 % CRC fr#E CRC16-CCITT;

10. SRAFRAERE VT, 7. 02;

11. 350 AEC-Q100 (Grade 1) NIERFIK.

1. B FU6815Q1/FU6865Q1 7l ;

2. Wl FU6864Q )%,

3. FHT 5 AHFESHL FrA RAGIL IS M T

4. FEET L1 CRRME,

5. 1.2 MY sca RS A N Sk

6. B 1.3 HER;

7. [ 1-1 FUGSISL THAEHER] . K& 1-2 FU6865Q ThAEHE &I
32.8kHz SOSC, BFAEMCNTERE M I M5

8. 2 BIJIE L UART RXD ¥ 43R 8 hin 5 28 1) TXD %y Hi s

9.  ALMIRECE A SN T AF BRI T

10. MHIER VDD18 HiJ& s

11. 3.2 QFN56_7X7 G& T FU6865Q) B HT&l 3-3 QFN56_7X7
BRSSPI, BINEE 3-1 QENG6 7X7 38 R ~f 3%,

12. 2Y1F 7.3 AhEpb ik,

13. 9 SPI H§fmi& A4 5 FUBB15L / FU6865Q;

14. 10.3.3 UT BAUD (0x9A, 0x9B)3&hn[12]RSV {454

15. 11 MDU 4 1FZ%i% MUD CR A MDU CR;

16. 11.4.3 MULO MB (0xOFA2, 0xOFA3). 11.4.9 MUL2 MB Tt/

V2.0 (0x0F42, 0x0F43). 14.3.6 TIM1 TIER (0x406D) 4 IF 2717 2023/05/03 P as

AR

17. 12.2.23 UAC (0x409A, 0x409B). 12.2.24 TAC (0x409C,
0x409D) 2| IEZF A7 brdil. S Fk. Hudl;

18. 13.2.8 FOC TRGDLY (0x40A5) 583784/ = /3 B v PSR AL A
AP AR 15. 1.4 ~ 15. 1. 8 HEE [ — L4
15'6:

19. 15.2.1 TIM2 CRO (0xAl) T2IRE iR “sBibt=t: Jymk
AR fiae " Mol OB B E L

20. HH18.1.1 Driver faift;

21. 21.3.7 P1_AN (0x4050)HDIO 34274 5 5 i ff ;

22. 22 ADC Z5 ADC_SCYC 2FfE 27T % 22. 4. 3
DAC CR(0x4035) . 22.4.4 ADC SCYC (0x4038) H#ii& ;

23. 22.4.15 ADC10 DR (0xOFEC, OxOFED) k&1 ADC10 DRH(0xOFC)
21 1F >y ADC10_DRH (0xOFEC) 5

24. 29.2.2 RJEAIERAE LRI IE AR oLE B2 A0 H T AT 8 Bl
3.0/3.5/3. 8V PUNRYAL . ” B ECN =5

25. K EAEF bR V7. 8.

1. 3hn FuesedL %5, FEPRE/

V3.0 2. WG| HIZFE A RXD2S2. RXD2. RXD2S. RXD. RXDS 102 2023/09/01 S e
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o O W

LUESE YT

FEHT 3. 1 LQFP48_7X7 (G&E - FU6815L) Ff %% R ~f 5

BE3HT 3.2 QFNG6_7X7 (if T~ FU6865Q) Ff 2 )~ 1K1

4 T 15 B IF FUGS64Q 418 i b /20 1%k 5

10. 2 UART $AE BB iUt B “7EA4# B UART Hi 75 8 £RAH ¢
HAERRATRE, VEAMIE S 22. 3. 16 PH_SEL (0x404C) [6] .
[5]fif ~ 22.3.17 PH SEL1 (0x404D) [7:6] /7 ik ”;

20 RTC 54t R4 FF 20 RTC 5 21 It4d, HEE 21 e
DA T P S DR b B s AR g B A 1 B 1 W IR 19,
20, 21 AT

&4 28 35 PGA st A

SCRYARA .

V3.1

Ol v W DN — WO

10.

11.

12.
13.

14.
15.

16.

17.

18.

19.
20.

1.1 4PEE 2% Timer2 1524 FU6815L/FU6865Q LRETE Hil;
PO. 0 3 /i1 OLDBGS Zhee¥# 5 SP1 debug it

45— VDD18 & ML Y(HE

B 3 B RSHE R

5.2 ARy HURE PR S0 TAE R AERIR FE T, 5 KAE 105°C,
A VCC < 15V & Ivee < 30mA A yFRt (4] R A fRFAE ] i
ZIAE I K T IR R, A Be TAER] Tu i KAE;

5.2.1 FUBS15L 4= Jm B /4. 5. 2.2 FUG865Q 4 /= HL 4%
PERGIN TAER IR T 24

11.4.13 MUL3 MC (0xOF3C, 0xOF9D, 0xOF3E, 0x0f3F)Zl
EA MUL3 MC (0xOF3C, 0xOF3D, 0xOF3E, O0xOF3F);

12. 2.4 PFC_ADCCH (0x40E1) [7:4]1##i& “ffifg PFC B, 25
JEPRIEIE 6, BN JCEEH ISR . ” SR “fHRE PRC
W, AUEFREE 12, &NTCIRERIZHEREE. 7
12.2.16 IAC_REF (0x40F4, 0x40F5) $#i& PFC f§ifE
(PFC_CRO[PFCEN] = 0) 2~ PFC Af#ifig (PFC_CRO[PFCEN] =
0);

12.2.21 IAC UKMIN (0x40FE, 0x40FF) ZiE

TAC UKMINH (0x40E4) Jy TAC UKMINH (0x40FE) ;

Z01E 13. 1. 10. 1 iR XU I FOC_ETHETA = Ab R RIIZ6 R
XU RI2k s

13.2.33 FOC_ VALP (0x40C4, 0x40C5) 2| 1E%A W %M R;
14.2.2.1 60 FEIEAERS B #h 4 TICFLT A7 [ 2 A7 48 RN
TIM1 CRO[TICFLT];

21 TIMI__KR. TIMI_ KF s30T RIZE A o T RiIZL

A EZFAE 25 47K TIM2 CNTR. TIM2 DR. TIM2 ARR Hrffjfa R
TH 2T R 2R

18. 1.4 6N Pre-driver #ix{ ({Wi& T FU6865Q) M4
FH 245 FU6864Q/FU6864L;

% 18 1 FU6865Q B Pre—driver {55 BLAH 28 s F &
5 FU6864Q/FU6864L;

FEHTE 27 1 VHALF BEH g D N g o 27 1
VHALF b Nt o 1, BB P3_AN[2];

2U1F 28.3.1 AMP_CRO (x404E) A AMP_CRO (0x404E) ;

29. 1.2 LLIESE CMP4 B CMP4 — AR AL 5%, BN
CMP4 Fyfan N s 1 an il 29-7 B

P N

2024/01/26 P s

V4.0

w N =

i FU6S1AT Bl &5
1. 1 %% PFC ¥84n (i& AT FU6815L);
5| J% 2% PO. 0 OLDBGS Hfiil 38 “ 52k” ifH;

2024/09/14
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N e

10.
11.

12.

13.
14.

15.

16.

17.

18.

2.5 FU6865Q QFN56 5| 1413 547 VDD5 5| I T Be ik s

F 0 2. 10 FU6864L LQFP52 B I

4 TS BAS L MIPS A FES (MHz);

5.5.2 FU6864Q 6N Pre—driver 10 HL<45ME. 5.5.3
FU6864L 6N Pre—driver 10 Hi/ <4418 hnm Oz 3 v &
VBU, BV, BW » %’W\IU ??Z\jj,fﬁ% EE;J:E VSU, SV, S\Vw‘j'/f]ii}i&;

[X 43 ADC %% 45 i 18] 55 KA B 1] 5

5.8 IaBHOKAR H AR 3 D 25

6. 4 AL PRAP B2 A7 B BT Bl VDD H RS VOC L 5
FHTE 12 6 PWM 5 TAC/UAC SRRE I HLIEI BATCHE S 73
i

12.1.8.2 TAC SRAFTE 5t B [ 72 8 F ADC 318 6 Jy [l 2 {3
F ADC i 12,

TS 13, 14, 15, 16, 18, 29 EI4MHER;

15 Timer 2 & 15-1 #yHAi R MM R, & 15-5 A
FRATE i HEAE P ok 25 A7 4% T20PM;

26.2.1 VREF VHALF CR(0x404F) [5]#iR 2 1E 5| &b s
{85 1uF ~ 4. TuF B2,

29. 1.1 Lb#c#s CMP3 B8 “HCE P2 _AN[6]. P2 _OE[6] =
1, flige CMP3, NS HEHIE. ” N “HLE

P2 AN[6]. P2 _OE[6] = 1, fditb#ias Fim(s SMANE
P2.6. 7

#* 32 1 CRC brE5 2 M BRAE FH i br i, ARG
32.2 CRC16 Z =,

SRS AR SR AL
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FRA U
FRAL T OIERHY (RYID Bt AR AR (BURNfRAR: IEIEAHD .

EACEEBEE AN BAERE, VRS OR B A SORS P Fi B B 55 (K77 ity LR PG L AvfE T A B
) AT HE IR ASOR AL (1015 2 S IR K B 7 AT — MRPEAE A o WU R ) B 7 B
B ORRIGE S4T30, DA IR A ™ it (A AR ARAEAT LA o VIR R B 58 =T A Ak
AL AMRALE I Bt AR JLIZSE AR -

ARSI R B T, AR ZIER S R IV AT, AT AL A NG AR A5 24
Chnra 1 BB PR Stses g, FIBRESCARRTT 20D AT T A AT =
ety 3. AEE TR R GBI AR FERN,  TRANG S U R A P 75 B A AR AT R
fir 75 A5 S

WEIERHE GRYID B B BRA

PRYINT B L DR Z BRIRIIN AR el — 3 11 #k 2 #% 203
fi%%: 518057

Hi%: 0755-26867710

f£H.: 0755-26867715

M4E: www.fortiortech.com

AN B
WEUEREE (RYID AR A IRA R, R —DIBUT
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